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THE GEIGY COMPANY 


Silk Tie or Harris Tweed 


Gaberdine or Worsted 


irgalan dyes are the answer 


Economical and simple 


Outstanding in levelness and fastness. 


| 

Sole 

— 

Gd 

; 

\ 

a 


THE JOURNAL OF THE SOCIETY OF DYERS AND COLOURISTS 


For ali 
wet processing 


TEEPOL or LENSEX 


* FREEDOM FROM INSOLUBLE LIME SOAP FORMATION 


Whatever the fibre, freedom from lime soap formation in the early , 
stages makes subsequent processing easier all along the line. The 

use of the Shell products TEEPOL and LENSEX in scouring, leaves 

the fibres entirely free of lime soaps and thereby overcomes many 

of the troubles which beset the dyer and other subsequent processors. 
Rinsing can frequently be cut down; any residues left on the fibre 

are stable —cannot go rancid or sticky. From scour to finish use 
TEEPOL or LENSEX for all wet processing. 


SHELL CHEMICALS LIMITED, Norman House, 105-109 Strand, W.C.2. Tel: Temple Bar 4455 
DISTRIBUTORS) 
Divisional Offices: Walter House, Bedford St. London, W.C.2. Tel: Temple Bar 4455 . 42 Deansgate, Manchester, 3. Tel: Deansgate 645) 


Clarence Chambers, 39 Corporation St., Birmingham, 2. Tel: Midland 6954 + 28 Sc. Enoch Square, Glasgow, C.!. Te! Glasgow Concral 956! 
53 Middle Abbey Street, Dublin. Tel: Oublin 54775 TEEPOL and LENSEX ore Registered Trede Morks 
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STOCK, HANKS, 


FOR LOOSE 
PACKAGES, PIECE GOODS. 


FABRIC AND HOSE. ALSO FINISHING MACHINES 


FOR ALI 


CLASSES OF CIRCULAR KNITTED 


AND WARP LOOM FABRICS AND GARMENTS. 


PRE-BOARDING 


AND FINISHING MACHINES 


FOR NYLON HOSE 


PULSATOR HANK 
DYEING MACHINE 
Stainless steel construction. Dyes 
all classes of wool, worsted, mix- 
ture and linen yarns. Capacities 

from 50 to 1,500 Ibs. 


PACKAGE DYEING 
MACHINE 
Constructed in stainless steel in 
four sizes from single-package 
samples to 488-package model. 


YORKSHIRE PIECE GOODS 
DYEING MACHINE 

For dyeing heavy or medium wool- 

len or worsted piece goods in rope 

form. Built in steel in 


SILK TYPE DYEING 
MACHINE 


Shallow bath type for dyeing all 
types of silk or rayon fabrics in 
rope form. Four capacities. Stain- 
less steel construction. 


SAMUEL PEGG & SON 


LOOSE STOCK DYEING 
MACHINE 


For all types of loose wool and 
other loose stock. Built in 

steel in two capacities 100 250 Ibs. 
and 200 600 Ibs. 


ROTARY DYEING 
MACHINE 


The standard machine for dyeing 
nylon, pure silk and rayon hose. 
Stainless steel construction in 25, 
50, 100 and 200 Ibs. capacities. 


OVAL TYPE PADDLE 
DYEING MACHINE 
For dyeing hose, garments, hats 
and loose articles. Built in stainless 
steel in three sizes. 


A Company of the Mellor Bromley Group 


BARKBY RD 


LEICESTER 


ENGLAND 


ii 
: 

. 

i 

i 

a 
=. 
SP22B 


THE JOURNAL OF THE SOCIETY OF DYERS AND COLOURISTS 


BLACK AS 


Soot has remarkable 
penetrating powers too... 


But when it comes to perfect penetration 
and the blackest Blacks LOGWOOD is still supreme 


use LOGWOOD for 
NYLON 


and 


NYLON/WOOL MIXTURES 


THE WEST INDIES CHEMICAL WORKS LIMITED 


TRADE MARK 
| CE SALES OFFICE: 1 BRAZENNOSE ST., MANCHESTER 2 


WORKS : HEMATINE, JAMAICA, B.W.1. 
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BEETLE 
IMPROVED 


FILLERS 


Water-Resistant 
Durable finishes 


Fabrics treated with Beetle Resin BT6 stay 
stiff —or BT6 can be combined with other 
fillers to give the degree of handle required 
Allied or alone, BT6 produces a durable finish, 
resistant to laundering in light and medium 
fillings, water-resistant in heavily filled cloths. 


These finishes Beetle Textile Resins 


as ® can be mixed with cach other to give two or 
can be produced in any weight of filling on more effects by a single process. 


cotton, rayon, linen and wool have ease of solubility or dilution in water 


give a ‘ handle’ which can be varied by the have good storage life. 


Beetle admixture include both the urea and melamine types 
. combine with other Beetle finishes for shrink- in varving degrees of condensation 
proofing, etc are backed by a full B.I.P. Technical 


are colourless — do not discolour on appli- Advisory Service 


cation or in use 


. increase slippage-control in the filled fabric 


BEETLE IMPROVES MANY TYPES OF TEXTILES 


— including Corton and Rayon (shrink-proofing, crease-resistance), Lace and Ner (stabilising) and Wool 
shrink-proofing and anti-felting). Beetle is used also in processes for mechanical finishes ; as a bonding 
medium for pigment colours and for the conversion of sheepskin into Beaver Lamb. 


Booklet and Technical Leaflets from :— 
THE BEETLE PRODUCTS CO. LTD. 
74 CORPORATION STREET, MANCHESTER, 4 
Telephone: Deansgate 4967 
Head Office: 1 Argyll Street, London, W.1 


‘BEETLE’ is a trade mark registered in Great Britain and in most countries of the world. 
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@ FOR POLYMERISATION 
OF RESIN IMPREGNATED 


= FABRICS 


@ Exceptionally high production 
Adequate polymerisation with soft or 
firm le as required 


Electrical, gas or steam heating fi 
elements as required 
Efficient and automatic temperature BA K & ay G 
control — initial temperature quickly ‘ # 


obtained 
Easy access with efficien: insulation RS STOV E a 
Compact and operative as a separate 
unit or part of a range : 

Efficient air filtration 

Minimum length tension : A FINE MACHINE eee 
Versatile — water repellent and _ 

permanent glaze finish 


‘ 


: Write now for details of the 
~ M & P Service to the Textile Trade 


MATHER & PLATT LIMITED 


PARK WORKS : MANCHESTER 10 
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MILDEW PROOFING 
and ROTPROOFING 
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ay ALL TYPES OF CLOTH \ 

PARTICULARLY CARBONISED AND 
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LOOKING ON THE BRIGHT SIDE 


Whether your problem is scouring before or after printing or after dyeing, or whether it is 
dyeing in the piece or by the hank, the chief enemy of good results is lime soap. Lime soap on 
the fibre produces a harsh feel, streaky results and poor colours. Calgon (Sodium Metaphosphate) 
used in scouring and dyeing gives better and brighter colours with more certain results, and the 
piece handles better. The Cotton, Rayon, Silk and Wool industries are finding life much 


brighter with Calgon. Write for a copy of “ Calgon in the Textile Industry ” 


CALGON 


for better dyeing and scouring 


ALBRIGHT & WILSON LTD - Water Treatment Department 8 


49 PARK LANE - LONDON - W-!I - Telephone: GROsvenor 1311 - Works: Oldbury & Widnes 


Tew 183 
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If you use Azoics 
you must try the newest 


SOLUNAPTOLS 


The greatest recent advance in the Azoic Colour Process 


After years of experiment a perfected material 
has been produced by 


JOHN W. LEITCH & CO LTD 


the modern pioneers in British Azoics 


Trade Mark 


SOLUNAPTOL 


Are clean, easily handled powders 


Dissolve readily in boiling water 

Need no additions to the bath 

Give well balanced pH conditions 

Give solutions with exceptional wetting-out power 
Give solutions which penetrate more perfectly 
Produce dyeings which are faster to rubbing 
Offer real advantages coupled with economy 
Offer a considerable saving to you 
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Mean cleaner working and less worry 


For samples, prices and demonstrations apply to 
the Sole Manufacturers 


JOHN W. LEITCH & CO LTD 


MILNSBRIDGE CHEMICAL WORKS 


HUDDERSFIELD 


Telephone Milnsbridge 189 & 190 Telegrams LEITCH MILNSBRIDGE 


AGENTS for 
INDIA SCOTLAND CANADA 
Khataw Valabhdas & Co Kirkpatrick & Lauder Led Prescott & Co Regd 
Vadgad) Bombay 180 Hope Street Glasgow C2 2209 Hingston Ave NOG Montreal 28 QUE 
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Metachrome Brown 
6G 


| Bocklets, Samples and Jachnical attistance on application: | 


BROTHERTON & COMPANY LTD 
CITY CHAMBERS 


LEEDS 29321. LEEDS srornenton’ teens. 
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The Journal of the Society of Dyers and Colourists 


(Subscription rates for non-members £4 per annum, post free) 


(Abstracts section 


nly printed on one side of paper 


£1 108 Od per annurn) 


NOTICE TO MEMBERS AND SUBSCRIBERS 


Keaders requiring general information regarding the Official Notices, List of Officers of the Society, ete 


. should 


commalt pages 1-6 of the January 1952 and pages 253 256 of the July 1951 issues of the Journal, or write to The General 


Secretary, The Socwty of Dyers and Colouriats, 


19 Pieeadilly, 


Bradford, Yorkshire (Telephone Bralford 25138-9). 


hditorval Communications ahould be addressed to The Editor, at the same address. 


Forthcoming Papers 


The following papers have been accepted by the Publications 
Committee, and will appear in future issues of the Journal— 


COMMUNICATIONS 


Package Dyeing— 


I—A Theoretical Model ont 


Practice 


its ‘relation to Technical 


J. Boulton and 7. Crank 


The Action of B-Propiolactone on Wool 


C. Fearnley and 7. B. Speakman 


Studies in the Fundamental Processes of Textile Printing. 


Steaming 


The Transfer-of Acid Dyes to Cellulose during 


R. B. Patel and H. 
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Textiles need 
a versatile pump 


Handies 
Viscous water up to medium-acid 
Liquids Boiling Point Solutions 


Lubrication of Uniform Self-priming Constructed in 
pumping element Velocity Steady flow various 

by liquid being of flow High Suction Lift ont:-corrosive 
pumped metals 


MONO PUMPS LIMITED 
MONO HOUSE, 67, CLERKENWELL ROAD, LONDON, E.C.! 
Tel: Hotborn 3712 (6 lines) Cables: Monopumps, London 
Code: A.8.C. 7th Edition 
Branches at Birmingham. Dublin. Glesgow. Newcastle 


UNIVERSAL 


FOR TEST PAPER 
i for the measurement of pH values 


THIS TEST PAPER is of outstanding 
utility for the dyeing and colouring industry. 
It covers the complete range from pH 1! 

(strongly acid) to pH 10 (strongly alkaline). 
CONTROL Ten colour matches are printed inside the 
books. The colour produced by wetting can 
be matched against these standards wien 
the exact pH value will be ascertained to 
within 05 pH. For work requiring still 
greater accuracy (to within 0°3 pH) there 
are the JOHNSON COMPARATOR TEST 
PAPERS. These are made in four separate 
indicator groups covering pH 3°6 to 5:1, 5:2 
to 67, 68 to and 8-4 to 10 


Send for descriptive leaflet 


JOHNSONS OF HENDON LTD 


Head Office and Works 335 Hendon Way London NW4 
Manchester Branch and Showroom 37 Brown Stred 2 
Glasgow Branch and Showroom 64/68 Kingston Streat CS 
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Forthcoming Meetings of the Society 


Friday-7th March 1952 at 7-30 p.m. 


Second George Douglas Lecture Dr, R. Hill 


Synthetic Fibres in Prospect and Retrospect 


Midland Hotel, Manchester 


Friday--28th March 1952 


ANNUAL GENERAL MEETING and DINNER of the Socicty 


Queens Hotel, Leeds 


Friday 9th May 1952 


Ninth Mercer Lecture 


HUDDERSFIELD SECTION 
All meetings held at Field's Café, Huddersfield at 7.30 p.m., 
waless otherwise stated. 
1952 


Tuesday 
18th March 


Dr. C. B. Stevens 
Some Observations on Dyeing Properties of 
Modified Wool 


Tuesday ANNUAL GENERAL MEETING 
8th April Dr. G. H. Lister (Sandoz Products Ltd.) 
Acid and Chrome Dyes on Wool 


LONDON SECTION 


All meetings held at 6 p.m. in the Rooms of the Royal Society, 
Burlington Howse, Piccadilly, London W.1, unless otherwise 
stated 


1952 


Frida 


Three short ow followed by a 
7th Mar 


naire on Pri s of the Garment 
Cleaner 


It is also intended to hold a Dinner and Dance in the 
New Yeer, and to arrange for a lecture to be given in Luton 
in the spring, on a subject of interest to the hat industry. 
The date for the Annual General Meeting will be fixed 
later, for some time shortly after the last meeting Of the 
session 


MANCHESTER SECTION 


1952 


Mhursday 
6th March 


Jowt with the Textile Institute, Lancashire 
section), Dr. A. Landolt (Ciba Ltd.) Modern 
evelopments in Textile Auxiliaries. Textile 

Institute. 7 p.m 


Friday 


’ Symposium on Systems of Pack Dyeing. Gas 
21st March 


Showrooms, Town Hall Extension, Man- 
chester. 6.30 p.m 


Meen details to be 
Gas Showrooms, Town 
6.30 p.m. 


Annual General 
announced later 
Hall Extension, Manchester. 


Friday 
18th April 


MIDLANDS SECTION 
All meetings commence at 7 p.m 


1952 


Friday MIDLANDS Section DINNER 
22nd Feb Black Boy Hotel, Nottingham 


Continued on page 


Dr. F. C. Wood Non-felting Wool and Wool Mixtures 


College of Technology, Leicester 


Midlands Section 


G. G. Taylor, Esq., B.Sc., A.Inst.P. The 
Uses of Microscopy in Textile Dyeing and 


Finishing (Joint Meeti 
Association of 


continued 


Wednesday 
27th Feb. 


Wednesday 
26th March 


G. H. Lister, age Ph.D., B.Sc. The 
Influence of Dyeing —r° on Fibre Damage. 
College of Technology, Leicester 


G. K. Mecklenbur, Esq., 

and H. W. Peters, sq. Some 

Setting and Finishing Nylon Textiles ( 
General 


Wednesday 


S. Shaw, Esq., 
23rd April they 


ts in 
receded 
Meeting 
King’s Head Hotel, Low 


at 6.45 p.m. by the Annual 
of the Sectiwm), 
borough 


NORTHERN IRELAND SECTION 
All meetings to be held in Queen's Hotel, Belfast at 7.4 p.m. 


1952 


Thursday 
6th March 


R. C. McKinney, Esq. (Lilliput Laundry -_ 
Dyeworks Ltd.) Commercial Laundering i 
Practice (Joint Meeting with Textile Inetieuce) 


ANNUAL GENERAL MEETING and DINNER 
Queen’s Hotel, Belfast 
A.G.M. 5 p.m. Dinner 6.30 for 7 p.m. 


Saturday 
Sth April 


SCOTTISH SECTION 
All meetings at 7 p.m., St. Enoch Hotel, Glasgow 
1952 


Tuesday 
18th March 


ANNUAL GENERAL MEETING 7 p.m. 

Lecture 7.30 p.m. J. Zonnenberg, Esq. 
Recent Developments in Starch Products and 
their application to Sizing, Finishing and 
Printing 


BRADFORD JUNIOR BRANCH 
All meetings held in the Bradford Technical College 
at 7.15 p.m. 

1952 
Thursday 
28th Feb. 
Wednesday J. A. Hepworth, Esq., 

Sth March Chemicals Ltd.) Petrolewn 
in the Textile Industry 


Visit to Wool Industries Research Association, 
Torridon 


= Junior Branch Dance at the Queen's 


B.Sc., A.T.1. (Shell 
Derived Chemicals 


Saturday 
8th March 


., B.Sc., A.R.LC. (Courtaulds 
s in Viscose Rayon 


Tuesday 
25th March 


E. E. Tallis, 
Ltd.) Recent 
and Staple Manufacture 


There will be a visit to Salts (Saltaire) Ltd., the date of 
which has not yet been fixed. 
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cy 
Snooker 


The colours are of vital 
importance in the game of snooker 
because the skilful player endea- 


vours to position his cue ball so 
Recent Introductions: 


DIAZAMINE 
FAST BROWN 
3GL and RL 


that he can “pocket” the colour 
he requires. 

Similarly Sandoz by skilful 
endeavour in research have pro- 
duced colours that place the Dyer 
in the best position to achieve the 


most successful results. 


Sando3 
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SANDOZ 


SANDOZ PRODUCTS LTD BRADFORD 
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Most of the many nylon materials for 
evening dresses are woven from continuous- 
filament nylon. On this material, 
Dispersol, Duranol and Multamine 
dyestuffs will produce a range of attractive 
shades in every colour except 


very bright reds and scarlets, for which 


acid dyestuffs must be used. 


There is an 1.C.1. dyestuff for 


every type of nylon material 


For further information please apply to : 


IC] 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 
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Volume 68— Number 2 


FEBRUARY 1952 


Proceedings of the Society 


The pH Control of Acid and Chrome Dyeing 
Il— Single-bath Mordant Dyeing 
G, H. Lister 


Meetings of the West Riding Section held at the Great Northern Victoria Hotel, Bradford, on 
9th February 1950, Mr. J. M. Goodall in the chair; and of the Scottish Section held at the 


baths in order to save fuel is discussed. 
for the prevention of high pH in enclosed machines. 
ment is described 


St. Enoch Hotel, Glasgow, on 17th October 1950, Mr. E. D. Kennedy in the chair 


The results of the use of pH control of dyebaths in bulk dyeing are summarised. The re-use of dye- 
The metachrome process is examined, and suggestions are made 


The effect of temperature on chrome lake develop- 


Other single-bath chrome mordant dyeing methods have been investigated, together 


with processes for the inactivation of chromates and dichromates in dye liquors. 


Following an examination in the laboratory of 
the behaviour of twelve dyes towards change in 
concentration of acid in the dyebath, it was 
suggested that dyeings in bulk might be improved 
from the point of view of level dyeing, and an 
appreciable saving in dyeing time brought about, 
ifs modified technique of applying the dyes were 
used ', The general conclusions were that, with the 
exception of dyes of the type of Xylene Light 
Yellow 2G, Azo Rhodine 2G, and Alizarine Light 
Blue B, migration is insufficient to bring about 
levelling of an initially uneven dyeing in reasonable 
dyeing time. Migration is slow compared with 
absorption, and it is desirable to ensure that the 
initial strike of the dye is even rather than to 
depend upon migration to obtain an even result. 
It was argued, therefore, that if the strike is even, 
it is unnecessary to continue boiling for long periods 
in order to obtain satisfactory results. Strike is 
controlled by the pH of the dyebath. 

Since the preliminary work, over two hundred 
dyes have been examined, and the best pH for dye- 
ing each of them has been determined. In addition, 
the principles and methods have been applied to 
the bulk dyeing of loose wool, slubbing, yarn in 
hank and cheese, piece goods, and wool hose. 

As a result of the examination of the larger 
number of dyes, it has been necessary to modify 
some conclusions. Thus the change in percentage 
exhaustion per unit of pH in the region of 50%, 
exhaustion is not 30%, for all dyes, but varies from 
20% to 35%, the sensitivity decreasing as anion 
affinity increases; i.e. the less level dyeing dyes are 
less sensitive to change in pH. 

The results obtained in bulk will be the subject 
of a separate communication elsewhere, and it is 
only intended here to summarise them. 
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In the standard technique, the material is pre- 
treated with acid at 60-70°c. in the absence of dye 
to give the optimum pH for dyeing. When this is 
obtained, normally after 15 min., the dye solution 
is entered, the bath raised to the boil in 20 min., 
and boiling continued for 20 min., when satis- 
factory exhaustion and a level result should have 
been obtained. If required, chroming may then be 
carried out. 

On loose wool, slubbing, and cheese in pressure 
dyeing machines the results have been excellent 
with both acid milling and afterchrome dyes. In 
addition, slubbing has been dyed satisfactorily in 
Calvert machines. 

Results on yarn in hank form, particularly 
with the level dyeing acid dyes, have varied. 
Generally, circulation is not as good as in pressure 
dyeing machines, and it was necessary to use 
control of temperature as well as pH. In addition, 
level dyeing acid dyes are probably the most 
selective when dyeing blended wools, and some 
of the results obtained, while overall level, have 
been skittery and have required boiling to 
get solidity. Because of the supply position, 
experience with the technique on yarn has been 
limited. Satisfactory results have been obtained, 
however, by pretreating at the boil and entering 
dye at the boil using standing baths. It is apparent 
that, while the general principles still hold good for 
yarn, local conditions may have to be studied 
before the method can be recommended at a 
particular dyehouse. 

Work on piece again has been limited by lack of 
supplies. In addition, when a shade has to be 
matched accurately, a number of saltings may be 
required, and an economy of 30-60 min. in dyei 
time is not so important. Better results com 
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with normal dyeing methods were obtained, how- 
ever, by pH control at the end of equivalent 
times from the point of view of penetration and 
levelness 

To summarise, on loose wool, slubbing, and 
cheese the method shows considerable advantage. 
On yarn success depends somewhat on local condi- 
tions and the type of dyes used, while on piece 
insufficient data are available to draw conclusions, 
but such evidence as is available is favourable. ” 

The results of the application of pH control to 
bulk dyeings were encouraging in that they resulted 
in increases in production in the dyeing of loose 
wool and slubbing of 20-50°, depending on the 
previous efficiency of the dyehouse. Work was 
undertaken in the laboratory to discover what 
further improvements could be brought about in 
the light of bulk findings. One obvious source of 
loss of time in dyeing is the delay in raising the 
dyebath from the temperature of cold water to 
60°c., particularly when all machines are drawing 
steam at the same time Few dyehouses are 
equipped to supply hot water to dye vessels. A 
possible solution of this problem appeared to be to 
use standing baths, since this technique is success- 
fully applied in many instances when acid dyes are 
applied to yarn. One defect, however, is obvious. 
The majority of dyes applied to loose wool and 
slubbing are afterchrome dyes with poor meta- 
chrome dyeing properties. In these circumstances, 
therefore, the re-use of a spent dye-liquor contain- 
ing unexhausted dichromate would not be possible. 
However, three alternative possibilities have been 
examined (1) Metachrome dyeing might be 
carried out using spent liquors. (2) Use of Chromosol 
Mordant would increase the number of dyes which 
ean be applied by a single-bath process. (3) The 
dichromate present in the spent dye liquor might 
be converted into some inactive state which would 
not form a chrome lake in the dyebath on the 
addition of a non-metachrome dye. 


|. THE METACHROME DYEBATH 

Peryman * has called attention to the fact that, 
contrary to accepted beliefs, the pH of a dyebath 
containing metachrome mordant does not fall 
during the course of a dyeing but rises to values as 
high as 9. Gaunt * has confirmed that, when dyeing 
is carried out under conditions which do not allow 
ammonia to escape freely, high pH values arise 
from the metachrome dyeing process. Additional 
data obtained from a number of other dyehouses 
are in agreement with those of Gaunt, the final pH 
in each case being influenced by the alkaline state 
of the material before dyeing, the amount of meta- 
chrome mordant used, the time of boiling, and the 
type of machine used. It was necessary, therefore, 
to examine whether the material was damaged by 
these high pH values 

Wool yarn (10 g.) was treated under reflux at the 
boil for 1 hr. in water (500 ml.) containing the 
additions shown in Table I. The initial and final 
pH values of the liquors were measured with a 
glass electrode. The tensile strengths of single 
strands of the yarn in its wet state were compared 
with that of a sample of yarn which had merely 


been wetted out. The results given in Table I 
represent the averages of 100 tests, and the 
standard deviations are also given. 


Taste I 


Initial Final 
Addition pH pH 


Load 
(oz.) 


11-874.0-15 
11-0240-15 
10-4440-17 


Original wool (wet) 
No addition 


1% Potassium chromate 


1°, Potassurm chromate 
2°, Ammonium sulphate 


1°,, Potassium chromate } 


10-84 + 


Monoammonium 
phosphate 


11544015 


1°., Potassium dichromate 5-58 74 1140-015 
These results confirm that, if metachrome dyes are 
applied under conditions which do ndét allow 
ammonia to escape, high pH and damage to the 
fibre will result. This state of affairs, however, is 
not an essential feature of the metachrome process, 
but the unfortunate consequence of its application 
in particular types of machines. At the same time 
it should be pointed out that a rise in pH results 
from a normal afterchrome process, and dyes which 
are applied from a neutral dyebath and then after- 
chromed will give rise to damaged materials. 
According to Carlene, Rowe, and Speakman ‘, 
when wool is mordanted with potassium dichromate, 
caustic alkalinity develops in the dyebath accord- 
ing to the following equations— 
K,Cr,O, 2K* + Cr,0,> (i) 
+ H,O = 2HCr0, (ti) 
The basic side-chains of the wool combine with the 
HCrO, ions, requiring a corresponding number of 
hydrogen ions to combine at the acid side-chains, 
thus resulting in an excess of hydroxyl ions in the 
solution. 

Metachrome mordant is designed to convert the 
caustic soda into ammonia, which should be re- 
moved from the dye vessel by volatilisation. If 
this does not occur in practice, alternative methods 
are available to bring about the same result. 
Acetic acid may be gradually added by a drip-feed 
arrangement such as is frequently used when dyeing 
in water softened by the Permutit process and 
containing large amounts of sodium bicarbonate, 
or alternatively the ammonium sulphate in meta- 
chrome mordant may be replaced by a more 
efficient buffer such as monoammonium phosphate. 
In addition, the dichromate-chromate system 
itself has a reasonable buffering action below pH 7, 
and replacement of metachrome mordant with 
potassium dichromate avoids the development of 
high pH 

It was important to determine whether control of 
the pH of the metachrome dyebath would seriously 
affect the results obtained. What is of particular 
interest is the rate of development of the chrome 
lake. In the unchromed state many of the meta- 
chrome dyes possess good migration properties. 
Once the chrome lake is formed, however, migration 
in the fibre is negligible. Therefore, the more rapid 
the chrome lake formation the less level the result 
and the worse the penetration. 
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As a first step to examining the effect of a reduced 
pH in metachrome dyeing, a study was made of 
the change in adsorption of chromium with change 
in pH of the dyebath. Wool in hank form (10 g.) 
was treated for 20 min. at 90°C. in water (500 c.c.) 
containing varying amounts of acetic acid or 
sodium carbonate. A sample of the liquor was 
removed and cooled, and the pH determined. The 
liquor was returned to-the original bath, potassium 
chromate was added (1°; calculated on the weight 
of material), and the solution and wool were main- 
tained at 95°c. for 45 min. The wool was then 
removed and the residual bath cooled. The pH of 
the liquors was determined, and also the amounts of 
sexivalent and tervalent chromium by Ibbotson 
and Howden’s method °. ~The experiment was 
repeated using 3°, of a mixture of two parts of 
ammonium sulphate and one part of potassium 
chromate (metachrome mordant) in place of 
potassium chromate alone. 

The results (Table IT) show that at equal “final 
pH” values above 6-5 appreciably more chromium 
is absorbed from the chromate-ammonium sulphate 
mixture than from chromate only. 


Taste If 
PoTasstUM CHROMATE 
(1% on weight of wool) 


Cr 

pH after— Cr in soln.— absorbed 

Pretreatment Chroming Cr’! Crit! by Wool 

(% of total Cr originally in bath) 
418 4-64 14-0 86-0 
4-08 471 19-6 0-4 80-0 
4:36 5-08 23-6 3-2 73-2 
5-00 5-83 42-5 1-7 55-8 
4-82 6-00 47-1 i4 51-5 
5-67 6-52 50-5 3-0 465 
5-72 6-62 50-8 37 45-7 
8-02 7-49 60-3 5-2 34:5 
8-30 8-08 55-0 17-3 28-7 
8-89 8-51 54-0 21-5 24:5 
9-19 8-80 52-0 25-6 22-4 

MeTacHROME MORDANT 
(3% on weight of wool) 

42 471 27-7 0-3 72-0 
4-25 485 28-8 O-7 70-5 
451 515 31-5 1-5 67-2 
446 5-22 38-0 1-0 61-0 
24 6-20 49-7 03 50-0 
4-99 6-40 Si-l . 24 46-5 
6-21 7 51-0 1-9 71 
8-30 847 45-1 45-0 
8-06 39-6 15-9 445 
931 8-70 28-1 27-9 44-0 


Attack on the cystine links in the wool is shown 
by the increases in tervalent chromium in the 
liquors at high pH, formation of thiol groups lead- 
ing to reduction of the chromate to a chromic salt. 
Between pH 6 and 8-7, however, there is little 
change in the amount of chromium absorbed from 
metachrome mordant, and if rate of formation of 
chvome lake depends on the amount of chromium 
absorbed, then the metachrome process may be 
buffered to the lower pH without affecting level 
dyeing properties. Since a higher percentage of 
tervalent chromium is present at higher pH values, 
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there remains the question whether this affects 
chrome lake formation (see p. 55). 

The problem of maintaining a low pH in order 
to avoid fibre damage cannot be solved so simply as 
the above may indicate. Since most dyes with good 
metachrome dyeing properties also give good 
exhaustion from a neutral dyebath in the absence 
of chrome, a reduction in pH will increase the rate 
of exhaustion of the dye in its unchromed state 
Change in rate of exhaustion with change in pH 
will be most marked near pH 7, as is shown by 
Fig. 1, which gives the exhaustions obtained after 
5 min. at the boil, as determined by the technique 
given in Part I of this paper’. 


7 


Final pH 
Metomega Chrome Grey 2GL 
—@— Metomega Chrome Bordeaux 2 BL 
Fie. 1 


Xo 


Before examining in detail the metachrome dye 
ing process, it was necessary to establish whether 
the continued re-use of a metachrome dyebath, 
even containing dyes with good metachrome 
dyeing properties, would eventually lead to an 
accumulation of ehromium lake in the dyebath of 
such poor solubility that staining of dye vessels 
would occur as well as dyeings of poor rubbing 
fastness. To test this, solutions containing dye and 
metachrome mordant were boiled together for 
varying lengths of time before entry of wool. The 
rate of absorption of the dye from these baths was 
then compared with the rate of absorption from a 
fresh bath containing the same quantities of dye 
and mordant as in the boiled mixture. 


Although the test applied was a severe one, 
consisting in boiling 3°,, of dye in solution with 3% 
of metachrome mordant for | hr. before entry of 
the material, the result was satisfactory with good 
metachrome dyeing dyes. Differences between 
dyeings obtained in this way and a 3% shade 
obtained from a normal dyeing process were only 
slight. It may be expected, however, that dyes 
with inferior properties when applied by the 
normal metachrome process would show @ more 
marked deficiency when submitted to the above 


process. 
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Most previous laboratory investigations of the 
metachrome process have been carried out under 
conditions which resulted in a fall in pH during the 
dyeing. It was therefore necessary to find some 
laboratory technique which would most closely 
represent the course of events in a bulk dyeing by 
the metachrome process. The most obvious 
experimental conditions were to dye under reflux 
at the boil. Tests of this method, however, showed 
that it resulted in too rapid development of the 
chrome lake and greater dye exhaustion than is 
experienced in works practice. It was then found 
that if dyeings were carried out in the laboratory 
at #5°c., exhaustion of the dyebath and rate of 
chrome lake formation were similar to those 
experienced in bulk dyeing. This condition was 
used in all tests except those where the effect of 
temperature was under investigation. 

A quantitative study of the events in a meta- 
chrome dyebath is not easy. If, however, it can be 
shown that dye and mordant when together in the 
same dyebath behave independently of each other, 
or that the same result is obtained on the fibre 
whether the dye and mordant are applied separately 
or together, then the problem is somewhat simpli- 
fied and may be examined on the fibre. In order to 
determine whether such an examination § is 
legitimate, the absorptions of dye and chromium 
from separate baths and from the same bath were 
examined. 

The rate of exhaustion of two dyes was deter- 
mined at 90°. (a) in the absence of chrome and 
(6) in the presence of 3°,, metachrome mordant. 
Residual dye was estimated colorimetrically using 
a sample of the original bath as standard. In order 
to minimise errors due to change in hue on chrom. 
ing, a sample of the original bath which had been 
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10 

Time, mun 
Metomega Chrome Orange ML 
Metomega Chrome Yellow ME 
With mordant 
Without mordant 


Fie. 2— 


heated with metachrome mordant in the absence of 
wool for the same length of time was used as 
standard when determining the degree of exhaus- 
tion of liquors containing metachrome mordant. 

These data (Fig. 2) show that an increased rate of 
absorption.occurs in the presence of metachrome 
mordant. The experiments were carried out under 
conditions where chrome lake formation may be 
expected to take place, and the effect may not be 
observed at lower temperatures, where chrome lake 
formation may take place only slowly; tests were 
therefore repeated at 70°c. in the same manner as 
before. Fig. 3 shows that, even under conditions 


10 20 20 
Time, maa. 
Metomega Chrome Orange ML 
Metomega Chrome Yellow ME 
® With mordant 
Without mordant 


Fil. 3- 


where formation of chrome lake may be expected 
to be slow, the presence of chromium in the dye- 
bath still affects the absorption of the dye, 
indicating that some reaction between mordant 
and dye occurs even at this temperature. 

Since the fastness to wet treatments of a chrome 
lake is much superior to that of the unchromed dye, 
the migration properties will be correspondingly 
inferior, and it is obviously of importance in 
practical dyeing to determine the properties of the 
dye-chromium complex which is formed at low 
temperatures. Carlene, Rowe, and Speakman * 
have shown that absorption of chromium by wool 
is independent of the presence of dye. As a first 
step, therefore, to examining the effect of tempera- 
ture on the metachrome dyeing process, the effect 
of change of temperature on absorption of chrome 
was studied. 

Wool (10 g.) was treated in water (500 ml.) 
containing 3°,, metachrome mordant for 45 min. at 
50, 60, 70, 80, 90, and 100°c. (reflux). At the end of 
that period the amounts of sexivalent and tervalent 
chromium formed in the mordanting bath were 
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determined. The total amount of chromium 
present on the fibre was obtained by difference. 
The effect of temperatures of 50-100°c. on absorp- 
tion of dye from a metachrome dyebath was also 
examined, the results being plotted in Fig. 4. 


| 
| 
| 


| 

" | 


Temperature, "Cc. 
@~ Metachrome Mordant 
Metomega Chrome Brown RLL 
—\-— Metomega Chrome Orange ML 
— Metomega Chrome Yellow ME 
Metomega Chrome Bordeaux 281 


Fie. 4 


The abnormal behaviour of Metomega Chrome 
Brown RLL which was noted throughout this work 
is evident from the temperature range. The 
general behaviour of metachrome dyes is shown by 
the other three dyes. 

In order to determine the migration properties 
of the chromium compound on the fibre, it was 
necessary to compare them with those of a dyeing 
containing an equal quantity of dye applied under 
the same conditions, and the following technique 
was used. 

A range of good, moderate, and poor meta- 
chrome dyes were dyed for 45 min: on wool (10 g.) 
at 60, 70, 80, 90°c., and under reflux at the boil, no 
addition being made to the dyebath. Each of the 
dyeings was then divided into two halves; one half 
was retained in its ‘“neutral’’ dyed state, and the 
other was transferred to a fresh bath (500 ml.) 
containing 3°, of metachrome mordant at the 
temperature at which the original dyeing had been 
carried out. The material was treated in the 
metachrome mordant for 45 min. Assessment of the 
degree of chrome lake formation was made by 
immersing the unchromed and chromed dyeings 
separately in a 1%, solution of sodium carbonate 
(250 ml.) at 60°c. for 45 min. The colour bleeding 
from the chromed pattern was estimated as a 
percentage of the colour leaving the unchromed 
patterns (Fig. 5). In examining these results, it 
should be noted that they vary inversely as the 
degree of chroming; i.e. the higher the percentage 
colour loss the lower the percentage of chrome lake 
formed. 

The curves in Fig. 5 show that only above 90°c. 
is chrome lake formation so complete that the 
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Colour Loss (% of unchromed dyeing) 


Ternperature, 
Metomega Chrome Brown 6G 


Metomega Chrome Green BLL 
Metomega Chrome Yellow ME 
—@®— Metomega Chrome Orange ML 


Omega Chrome Brown EBC 
Omega Chrome Black F 
—L— Metomega Chrome Brown RLL 


Fie. & 


migration properties of the complex on the fibre 
are markedly inferior to those of the dye in its 
unchromed state. 

It seems possible that the smaller amount of 
chrome lake formed at low temperatures might be 
due only to the smaller amount of chromium 
absorbed. The experiment was therefore repeated, 
the amount of metachrome mordant used at each 
temperature being so adjusted that the quantity of 
chromium absorbed was equal at all temperatures 
to that absorbed at 90°c. The degree of chrome 
lake formation was assessed as before, and results 
are given in Table III. 


Taste Ill 
Metomega Chrome Dye Colour Loss 


(°% of unchromed dyeing) 


Temperature, °c. 60 7 80 
Yellow ME 60 60 57 55 29 
Orange ML 63 53 50 28 s 
Brown RLL-« ... 24 12 3 


Comparison of these results with Fig. 5 shows 
that an increase in the amount of chromium 
absorbed at low temperatures results in an increase 
in chrome lake formation. Further work indicated, 
however, that low-temperature chroming, using 
large amounts of metachrome mordant, is not a 
practical possibility. 

The experimental results and conclusions may 
be reconsidered at this stage in the light of our 
problems— 

(a) EXTENSION OF APPLICABILITY OF SINGLE- 
BATH Morpant—-Dye Process— Since even at low 
temperatures chrome and dye are able to interact 
to form a complex which has a more rapid rate of 
absorption and poorer migration properties than 
the unchromed dye, then mordant and dye should 
not be allowed to combine together until full use 
has been made of the slow rate of absorption and 
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yood migration properties of the dye in its acid 
state. With some dyes having very poor affinity 
from a neutral dyebath this will involve dyeing 
under slightly acid conditions in order te obtain 
a reasonable degree of exhaustion before the entry 
of metachrome mordant. This method, a combina- 
tion of the afterchrome and metachrome processes, 
will still enable the mordant to be added to the 
dvebath earlier than would be possible with a non- 
metachrome dye, and the advantage of metachrome 
dyeing in saving dyeing time would still be present. 

Alternatively, dye and mordant may be added 
together at the commencement of dyeing, and the 
temperature raised to 80°c, and maintained there 
until exhaustion is almost complete; then the 
liquor is raised rapidly to the boil to develop fully 
the chrome lake 

(6) Re-vse or Hor Spent Dye Ligvors 
CONTAINING CHromium— Here immediate com- 
bination between the residual chrome and fresh dye 
is inevitable, but nevertheless the position is no 
more serious than is experienced in applying meta- 
chrome dyes by the method now in more general 
For the most satisfactory solution of this 
problem we require to find conditions where the 
maximum absorption of*dye is accompanied by 
the minimum formation of chrome lake. From 
Fig. 4 and 5 it will be seen that these conditions 
are best fulfilled between 80° and 90°c., where 
affinity of dye for the fibre is almost equal to that 
at 100°c. but chrome lake formation is much more 
incomplete. 


Use 


On this evidence the following procedure is 
suggested 

The spent dye liquor of known chromium content 
is circulated through the fresh material at 60°c., for 


15 min., the requisite amount of dye added, and 
the temperature raised to 80-90°c, in 15 min., 
the dyebath is circulated for 15 min., metachrome 
mordant added, raised to the boil in 10 min., and 
boiled for 35 min., a total dyeing time of approx. 
1h hr. 

(c) Fastness— Experiments to determine 
whether chroming time could be reduced without 
loss in fastness properties indicated that further 
research was required, and that recommendations 
would at the moment be dangerous, as the results 
in Table IV indicate. These were obtained by 
treating acid dyeings with 3°,, metachrome mordant 
at #c. The development of chrome lake was 
assessecl as before, by comparing the migration of 
colour at 60°c. into a 1°, solution of sodium 
carbonate, using the liquor obtained from an un- 
chromed dyeing as a standard. A moderate and a 
poor metackrome dye were included in the tests 
r comparise 


Tanne IV 
Colour Loss 
» of unchromed 
dyeing) 


Dye 


Time of chroming, min ; 45 
Metomega Chrome Yellow ME 
Metomega Chrome Orange ML 
Metomega Chrome Brown RLL 
Omega Chrome Black T 
Omega Chrome Azurole B 


This technique must of necessity be limited to 
dyes with good metachrome dyeing properties, 
although this need only be interpreted as including 
dyes which do not form insoluble chrome lakes in 
the dyebath. The range of such dyes is reasonably 
wide, both economically and from the point of 
view of fastness properties except with navies and 
blacks. 


2. THE CHROMOSOL MORDANT PROCESS 

This widens to an appreciable extent the range 
of dyes which can be dyed by a single-bath 
mordanting and dyeing method. It is of particular 
interest that included in the range are dyes of the 
Alizarine Blue OCR (C.J. 202) type, the basis of 
many economic navy blues. 


Chromosol mordant is a complex sodium 
chromium oxalate. It gives an acid solution, and 
the dyeing is carried out under acid conditions. It 
may be anticipated, therefore, that fibre damage 
will not arise during the dyeing process. In order 
to determine whether this is so, wool yarn was 
treated under reflux at the boil with 3°, Chromosol 
mordant for | hr. At the same time another sample 
of wool was treated in @ similar manner with 3°, 
of chromium fluoride. Tensile strength tests of 
single strands of the yarn compared with a sample 
of wool which had merely been wetted out in water 
gave the results in Table V. 


Taste V 
Addition Breaking Load 
(oz.) 
None ee 13-03 +@15 
Chromosol mordant 
3°, Chromium fluoride 

The decrease in tensile strength is therefore not 
as great as that given by an uncontrolled meta- 
chrome dyeing process. 

The chief defect of the Chromosol mordant dye- 
ing process is the slow rate of chrome lake formation 
compared with the metachrome process. Experi- 
ments were therefore carried out in order to see 
whether this could be rectified. 


It was observed, while aftertreating dyeings of 
Omega Chrome Azurole B (C.J. 720) with 1°, of 
chromium fluoride (caleulated on the weight of 
material) that the dyeings were in general effect 
only partly developed, but throughout the wool 
some fibres were more completely developed than 
others. Since this might be due to the different 
degrees of damage in the fibre, a dyeing of Omega 
Chrome Azurole B was aftertreated at the boil 
with 1°, chromium fluoride and 2%, thioglycollic 
acid (calculated on the weight of material). 
Development of the true shade was much more 
complete than with chromium fluoride only, or 
with chromium fluoride and acetic acid. 


The effect of an addition of thioglycollic acid 
(2% on the weight of material) was therefore 
examined, using dyes which can be applied by the 
Chromosol mordant dyeing process. In all cases 
the rate of development of the shade was increased, 
and was practically equal to the rate of development 
by the metachrome dyeing process. 
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At present the price of thioglycollic acid is too 
high to be of interest to the practical dyer; but this 
is due only to the lack of demand. 

Attempts to replace thioglycollic acid by cheaper 
products were partly successful in that it was found 
that certain other acids and their sodium salts 
increased the rate of chrome lake formation with 
both Chromosol mordant and chromium fluoride, 
e.g. hydroxy-, monochloro-, and amino-acetic, 
lactic, salicylic, and oxalic acids (in amounts < 1°,). 
Their efficiency in increasing rate of chrome lake 
formation ranged in the same order as their effect 
on olation of chromium salts. None is as efficient 
as thioglycollic acid, which may be because the 
thiol group takes part in a secondary reaction as 
well as affects olation. Support is lent to this view 
by the fact that when a solution of thiogiycollic 
acid is neutralised with alkali its efficiency becomes 
only of the same order as that of the sodium salts 
of other a@-substituted carboxylic acids 


A similar increased rate of chrome lake forma- 
tion with Chromosol mordant and chromium 
fluoride can be obtained by merely increasing the 
amount of mordant used. This would seem to 
indicate that only a part of the chromium salt in 
solutiort is able to take part in chrome lake forma- 
tion. The nature of that part may well depend on 
the olation, but its exact nature will, for the 
present, remain only a speculation. ‘ 

On experimental evidence from the laboratory 
the Chromosol mordant process may be used in 
exactly the same way as the metachrome process 
as far as the re-use of spent liquors is concerned 
At the same time the extension of the range of dyes 
which may be used by this process is an additional 
advantage. In view of the saving in fuel and dye- 
ing, the additional cost of the mordant may be of 
relative unimportance. 

At this stage we have investigated two established 
dyeing methods, the metachrome process and the 
Chromosol mordant method, and have suggested 
how they may be of use in a scheme to apply fast 
dyes quickly and with economy of fuel. Economic- 
ally, there may still be disadvantages, or it may be 
desired to use dyes which cannot be satisfactorily 
applied by either process. 

3. INACTIVATION OF DICHROMATE 

An alternative method of single-bath mordant 
dyeing would be possible if the hot liquors contain- 
ing dichromate from an afterchrome process could 
be treated in-Bome..way so as to convert the 
dichromate*to a form which does not give rise to 
chrome lakes in the dyebath. The most probable 
conversion would be to a chromium salt. 


As a preliminary, the use of chromium fluoride 
as an afterchroming agent was examined. A range 
of dyeings were prepared on wool yarn of chrome 
dyes in their acid-dyed state. The dyeings were 
divided into four parts, one part being kept in its 
unchromed form and the others being treated at 
the boil for 45 min. with 1, 2, and 4%, chromium 
fluoride calculated on the weight of material. 
Degree of chrome lake formation was assessed as 
before. The results in Table VI were obtained. 
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Taste VI 
Colour Loss 
Dye of unchromed 
dyeing) 

« Chromium fluoride, °, i 2 
Metomega Chrome Yellow ME w 42 27 
Metomega Chrome Green BLL 22 
Metomega Chrome Brown RLL 10 10 . 
Omega Chrome Black T 70 29 13 
Omega Chrome Red B 74 30 18 
Omega Chrome Green F wie — 24 8 


With the metachrome dyes chrome lake forma- 
tion in the presence of only 2°,, chromium fluoride 
is as complete as with metachrome mordant. With 
dyes normally applied by the afterchrome process 
chrome lake formation is slower and less complete 
than by the afterchrome process, when none of the 
dyes used gave any measurable migration in a 1°,, 
solution of sodium carbonate. 


Theoretically, sexivalent chromium may be con- 
verted into tervalent chromium in a number of 
ways, but many would not be suitable to dyehouse 
practice. In examining this problem, translation 
from laboratory to works may be more difficult 
because of the much greater bulk of liquor which 
must be dealt with. The process used must affect 
chromate only and not dye, otherwise undesirable 
decomposition products, inferior in both washing 
and light fastness, may be exhausted on to the 
wool. At the moment sodium nitrite appears to be 
the most economical product to use, but this view 
may be modified as a result of experience in using 
larger quantities of liquor. 


Omega Chrome Black T is the most obvious dye 
to apply by this technique. With metachrome 
mordant 10°, of dye produces only a grey shade. 
When the chromate is converted to tervalent 
chromium by means of nitrous acid, approx. 60°, 
of the colour value is obtained. With the further 
addition_of 2°, thioglycollic acid this is increased 
to 86-90%, colour value. A most satisfactory 
dyeing has been obtained by the addition of 3°, 
sodium oxalate (calculated on the weight of 
material) to the dyebath. Raise to the boil, 
exhaust with acetic acid, and afterchrome in the 
normal way. The dyeing, on laboratory tests, 
appeared to have all the properties of an after- 
chrome dyeing carried out by normal methods. 


At the moment, this is offered only as a 
laboratory experiment. It is intended to examine 
the technique on a larger scale and report upon it. 
In general, however, there does appear to be 
enough virtue in the technique to warrant further 
work upon it. 

Resparca Laporarory 
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Discussion 

Dr. J. F. Gaunt: The danger of precipitation of 
dye when dyeing chrome dyes from a standing 
bath arises from the tervalent chromium and not 
from the sexivalent chromium present in the dye- 
bath It shown by Carlene, Rowe, and 
Speakman * that appreciable amounts of tervalent 
chromium are present in spent dyebaths. The 
steps proposed by the lecturer for dealing with the 
residual chrofiium appear to be aimed at the 
sexivalent chromium. What effect does he consider 
the tervalent chromium will have! 


wis 


pH CONTROL OF ACID 


AND CHROME DYEING 
wool ratio of 18 : | was used, and escape of ammonia 
from the dyebath wis prevented where necessary 
by fitting a reflux condenser. Purified flannel and 
calibrated wool fibres were boiled for 90 min. in 
this liquor, while the pH was controlled by the 
addition of ammonia. After washing the dyed 
wool in hot water and in running water overnight, 
it was then tested for loss in work required to 
stretch the single fibres, and in the case of the cloth 
its wet abrasion resistance and change in weight 
were measured. 


The results are shown in the accompanying table. 


Tests on Metachrome-dyed Fibres and Cloth 


Loss in Work of 
Stretching Fibres 
30°., in Distilled 
Water (Mean “,) 
3-33 
17-4 


Dycing oH of Dyebath 
Main 
Value 


702-700 73 
90-043 o4 


§-02-0-16 10-5 


Dr. Lister: Our experience has been that it is 
not the tervalent chromium which causes precipita- 
tion of dye but oxidation by the sexivalent form. 
It may be, of course, that oxidation in the presence 
of tervalent chromium is more likely to lead to” 
formation of a chromium complex than the 
presence of tervalent chromium alone. It appears 
to be possible to dye a greater number of dyes in 
the presence of a chromium salt than in the presence 
of a chromate or dichromate 

Dr. Gaunt: Many chrome dyes are susceptible 
to precipitation by even small concentrations of 
electrolyte When using a standing bath as 
sugyested by the lecturer, it is probable that a 
fairly high concentration of electrolyte will arise 
after two or three dyeings. Has this been 
investigated / 

Dr. Lister: It is true that the dye acids of many 
chrome dyes have poor solubility, and therefore 
salting out may take place with acids. Neutral 
salts, however, have not given rise to difficulties 
with the dves we have tested, although there will 
doubtless be exceptions 

Mr. R. V. Peryman: The development of 
alkalinity in metachrome dyebaths is now becom- 
ing generally known, but there is still a good deal 
of uncertainty as to how much damage occurs to 
the wool through boiling in the metachrome dye- 
bath at pH values in the region of 9 It has been 
stated that the wool is not damaged 

tecently a few experiments have been carried 
out to throw some light on the problem as follows 
Three dyeings were run in the laboratory under 
conditions chosen to imitate as closely as possible 
commercial-seale metachrome dyeings carried to a 
deep shade. The dyeing formula was 
Solochrome Brown MGR (ICT) 
Metachrome mordant 
Glauber's salt 
Ammonium sulphate (in addition to 
that contamed in the metachrome 
mordant) 
This was intended 
conditions used in commercial dyeing 


to approximate to extreme 
A liquor 


Wet 
(rev) ao 


2069 
1113 36 46 


Abrasion Resistance on Ring 
Wear Tester 
Standard Loss 
Error of A) 


Change in Weight 
(%) 


+ 1-55 
+ 0-29 
(— 1-26 of A) 
+ 0-56 
of A) 


Comparing the dyeing at pH 7-3 with the one at 
pH 9-4, it will be seen that a relatively large de- 
crease has occurred in the work to stretch the 
alkaline-dyed fibres, and a decrease of 46°, has 
occurred in the wet abrasion. This was accom- 
panied by a relative loss in weight of 11%. The 
dyeing at pH 9-1 showed smaller but still significant 
losses. 


Dr. Lister: We much appreciate Mr. Peryman’s 
contribution to this subject, and it is interesting 
that his results confirm our own. The chief answer 
to the question of fibre damage arising from the 
high pH values in metachrome dyeing is, of course, 
that high pH values are not an essential part of 
the metachrome process. 


Mr. J. V. SummMeErsGii: In view of the proposed 
use of thioglycollic acid, is the damage to wool 
serious under the suggested conditions of use? 


Dr. Lister: Thioglycollic is a standard reagent 
for the splitting of cystine cross-links in wool. In 
the presence of chromium, however, it is probable 
that the links are rebuilt through chromium, and 
no loss in fibre strength results. At the concentra- 
tions we are suggesting fibre damage is certainly 
negligible. As the conditions are acidic, damage is 
less than that obtained by treatment under normal 
metachrome dyeing conditions. 

Mr. W. R. Heaptnc: (a) What are the mean 
values‘ of the pH of dyeings in (i) orthodox meta- 
chrome dyeing and (ii) modified metachrome 
dyeing in which the mordant is added to the bath 
after the dye! 

(6) What is the variation in pH during the 
course of the modified dyeing (ii) above! 

(c) What is the best method of determining 
the internal hydroxyl ion concentration of the fibre 
during dyeing as distinct from the external hydroxy! 
ion concentration of the liquor! 

Dr. Lister: The actual pH of a metachrome 
dyeing carried out by the orthodox process will 
depend on the amount of alkali carried over from 
the scouring and the type of machine used. 
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Excluding winch dyeing, when the pH may fall to 
7-7-5, under the best possible conditions the value 
may not exceed 8-5; on the other hand, values of 
95-10 are by no means uncommon. 

When the mordant is added after the dye, lower 
pH values will always be obtained, firstly because 
of the shorter time of contact between fibre and 
chromium, and secondly because in many cases a 
small addition of acid may be required (of the 
order of 0-5°,, acetic acid). Under the worst con- 
ditions the pH at the end of the dyeing should not 
exceed 8-5, If the other precautions mentioned are 
taken, then the pH by both methods will not 
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exceed 7. The main object of the moditied process 
is not to control pH but to obtain more level dyeing 

There appears to be no satisfactory method of 
determining the internal pH of wool. It has been 
suggested that this may be done by immersing 
standard weights of the material in varying 
quantities of distilled water. After plotting pH 
against volume of water, the graph is extrapolated 
to give the pH in a volume equal to the moisture 
of conditioning. 

In the absence of dye it is possible to calculate the 
internal pH from an equation based on the Donnan 
theory of membrane equilibria °. 


COMMUNICATIONS 
The Role of Foam in Detergent Action 


D. G. STEVENSON 


Foams have the power of sucking oil into the junctions between the liquid films or lamellae which 
separate air bubbles, probably because the curvature of the water-air surface is greatest, and the pressure 
in the liquid lowest, at these junctions. When « foam carrying lines of oil along these junctions breaks, the 
oil is dispersed as fine droplets; therefore foams can assist emulsification of oil 


INTRODUCTION 

The cleansing action of soaps, and of all deter- 
gents except organic solvents, requires first that 
the grease or other dirt shall be detached from the 
solid surface to be cleaned, second that the dirt 
shall not be redeposited on the solid. Practically 
all water-soluble detergents are excellent wetting 
agents, and most of them tend to stabilise suspen- 
sions or emulsions of dirt, which usually has a 
rather hydrophobic surface in the absence of a 
detergent. More interest attaches to the mechanism 
by which dirt is detached from a solid surface. 
Adam ! showed that solutions of detergents with a 
soap-like constitution, long aliphatic chains with 
electrolytically dissociated end-groups, roll up 
layers of oil, thinly spread on the surface of textile 
fibres, into small globules easily shaken off the 
fibres. This is done through adsorption of a film, 
possibly unimolecular, of the detergent on the 
solid surface, which alters the contact angle formed 
by the water-oil surface with the fibre, from zero 
in the oil and 180° in water to zero in the detergent 
solution and 180° in the oil. This action has been 
confirmed by Kling, Langer, and Haussner *; it 
does not depend on the presence of foam. 

The great majority of aqueous detergent 
solutions foam easily, but precisely what function 
the foam or lather performs in removing dirt still 
appears unknown. Bikerman* writes that 
part played by foam gets marks ranging from 
‘essential’ to ‘non-existent’... Chwala * sug- 
gests that particles of solid dirt such as soot, made 
hydrophilic by the detergent, are drawn into the 
liquid films separating air bubbles in the foam; 
this view appears to be supported by Reumuth °. 
Niven * attempts to draw an analogy between the 
froth-flotation process for separating minerals and 
any power a foam may have to carry dirt; but any 
such analogy must be at best very superficial, 
since the action of collectors, which cause some 


minerals to adhere to an air-water surface, is well 
known to be due to their rendering the mineral 
surface strongly hydrophobic, whereas practically 
all detergents render surfaces, on which they are 
adsorbed, more hydrophilic. 

It seems certain that detergent action can be 
efficient when foaming power is small: Sisley 7 
points out that, when the foam.on a soap solution 
is much reduced or destroyed by addition of anti- 
foaming agents such as tributyl phosphate, the 
detergent action remains practically unimpaired. 
Conversely, solutions of saponin, which foam 
extremely well, have little detergent power. 
Foaming power and detergent action are both 
consequences of the surface activity of detergents, 
the former caused by the adsorption of the deter- 
gent at the air—-water surface, the latter by adsorp- 
tion at the surface bet ween the solid and the water. 
In the case of soap, as generally used domestically, 
the appearance of a permanent lather is a reliable 
indication that the solution is fit for washing, 
because it shows that some soap is present in the 
solution in excess of the amount which is wasted 
by precipitation as calcium or other insoluble 
soaps in moderately hard water, it is no proof that 
the lather is essential for removing the dirt. 

In this paper the action of foams of soap 
and other detergents on oil smeared onsolid surfaces, 
usually glass, is studied; it is shown that the oil is 
drawn into the thin liquid lamella separating the air 
bubbles, concentrating at the linear junctions where 
two or more lamell# join. This is probably 
due to theaiMtiquid surface being most strongly 
curved at these junctions, with a consequent 
reduction of pressure in the liquid at these lines. 
The oil is detached from the glass by the contact 
angle effect mentioned at the beginning of this 
paper, and then sucked into the interlamellar 
junctions, where the pressure is a minimum. The 
photograplis..show the various stages of this 
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process and the mechanism of removal of the oil 
by foam 


EXPERIMENTAL 

As oil the colloidal suspension of graphite in 
mineral oil known as Oildag (Acheson) was used 
the graphite in this is so finely divided that it may, 
for the present purpose, be considered simply as 
imparting a very intense colour to the oil. The 
oil was painted on glass slides, or as a ring on the 
interior tubes in the experiments on 
flowing foams Four solutions were used 
sodium oleate, a secondary alkyl sulphate, a 
detergent of the non-ionic polyoxyethylene type, 
and cetyltrimethylammonium bromide (cTaB), a 
cationic paraffin-chain salt with little detergent 
power. All solutions used were of approx. 02°, 
concentration, calculated on the active agent 
present in the commercial preparations 


of glass 


RESULTS AND DISCUSSION 
Fig. 1-4 show the effect of a fine foam made from 
alkyl sulphate solution by blowing air 
through a sintered glass disc (porosity 2) at the 
bottom of the vessel containing the solution. The 
smear was on the underside of a glass slide placed 
on top of this vessel, and the foam reached the 
smear from below, the photographs were taken 
from above by reflected light from a lamp above 
They show the state of the oil in imme. 
After a few seconds’ 


the glass 
diate contact with the glass 


contact with foam, whitish patches appear in the 
oil; these quickly develop into more or less circular 


areas, most of which (though not quite all) are 
free from oil. At the same time, the oil spreads 
far beyond the original boundaries of the smear, 
appearing as thin lines where the thin liquid 
lamellew between air bubbles meet the glass. Even 
after three minutes the oil continued to spread in 
these thin lines, beyorid the field of view 

Fig. 5-7 show how some of the oil is removed 
from the glass altogether, along the junctions 
between lamellae: Fig. 7 shows a black four-ray 
star where four such lines meet. A much coarser 
foam was used to obtain these photographs, to 
avoid conftision from too many lines and excessive 
reflection from the liquid-air surfaces 

Foams of sodium oleate and of the non-ionic 
detergent broke up an oil smear in a similar manner, 
the action of the non-ionic detergent being rather 
slower than that of the other two 

Cetyltrimethylammonium bromide, which has 
little detergent action, sucks some of the oil into 
the junctions between lamelle and glass, but does 
not remove the oil from the glass; Fig. 8 shows all 
the oil in the lamelle with an alkyl sulphate foam, 
but a good deal remains smeared Otrthe glass with 
a cTAB foam (Fig. 9). The reason for this difference 
is that sodium oleate and the alkyl sulphate reduce 
the contact angle in the water between the oil 
water surface and the glass to zero, in a minute or 
less, causing the glass to be wetted by water 
instead of by oil. Crap scarcely reduces this 
angle at all, to only 150° as a minimum in the 
concentration employed; this is insufficiently low 
to facilitate removal of oil from glass 
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Frequently, and particularly when the foams 
break as bubbles burst, the thin lines of oil break 
up into small globules. In Fig. 10 there is partial 
break-up; in Fig. 11 a few small globules .have 
become completely detached. This disintegration 
of the oil into tiny globules may assist emulsifi- 
cation of the oil. Very small droplets such as those 
shown in Fig. 11 have been observed to fall freely, 
under gravity, down interlamellar junctions, larger 
masses being held at the intersections with tentacles 
extending along several lamelle. 

If a foam is allowed to drain, by keeping it for 
some time well above the parent solution, the 
lamella-“become—thinner and the curvature at 
their junctions more proreunced. This helps to 
spread the oil: Fig. 12 shows the original smear on 
a vertical glass surface, and Fig. 13 the action of a 
foam which becomes progressively better drained 
higher up the surface. The oil is spread in the 
upper part to a greater width than in the lower 
part. In the solution below the foam, the oil is 
rolled up into globules, as described in the first 
paragraph of this paper. 

Fig. 14 shows the process by which oil is sucked 
into the lamella. A foam was formed in a 
rectangular glass cell, and a drop of oil allowed to 
run down the side of the cell nearest the camera. 
Photographs taken at intervals of one second show 
that, when the oil drop reaches the lamella, it 
suddenly elongates on one side and is sucked in, 
soon finding its way to the junction between three 
lamelle. It appears as if the oil drop begins to 
elongate just before it touches the lamella; this is 
almost certainly an optical illusion, as the lamella 
is curved round where it wets the glass and has a 
slightly greater thickness here than appears in the 
photograph. The process of sucking the oil into 
its final position is practically complete in four 
seconds. 

Fig. 15-17 show the action of a slowly moving 
alkyl! sulphate foam on a ring of oil painted inside 
a horizontal tube, the initial position (Fig. 15), 
being marked by a strip of white paper with a black 
line on it, on the outside of the tube. Fig. 18 shows 
the effect of a slowly moving alkyl sulphate solu- 
tion without foam: the oil rolls up into globules, 
which later rise to the upper side of the tube, and 
then roll slowly along with the moving solution. 
Fig. 19 and 20 show the action of a moving sodium 
oleate foam, which also quickly removes all the 
oil from the glass. By contrast, crap (Fig. 21 and 
22) merely spreads the oil a little way along the 
glass. 

It is concluded from the above experiments that 
foam may play a very definite part in the removal 
of oils and fats from smooth surfaces, such as are 
met with in dishwashing. However, it is unlikely 
that foam will aid significantly the removal of soil 
in laundering: although some air bubbles may pass 
through the interyarn spaces in a fabrie during 
washing, none is likely to pass through the inter- 
fibre spaces where the soil is more firmly held, as 
any pressure difference across the fabric will be 
released through the wider interyarn spaces. 
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Fia. 1— Oil Patch before Contact with Foam Fie. 2— After 15 see, Contact 


Fig. 3— After 45 sec Fie. 4 After 3 min. 
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Fie. 10— Partial Breakup int Tiny Glotules 


Fio 10 and 11— Sodium Oleate Foam 


Fia. 12— Before Contact Fis. 13 After Contact 


FIG. 12 and 13— Action of Foam on Vertical O11 Smear 


FIG. 14— Sucking of Ol! Drop into Foam Lamelle 


Before Exposure 


Fila. 16— After 2 min 


rio. After 10 min 


Action of Alky! Sulphate Foam moving at 3 cm./min, on OU Ring in Horizontal Tube 


lio 15 After 3 min. in Mowing Alkyl! Sulphate Solution (without Foam 


19— After 2 min 


Fie After 10 min 


Fia 19 and 2 Action of Moving Sodium Oleate Foam 


After 2 mu 


After 10 min 


Fie. 21 and 22 Action of Moving cTan Foam 
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The Heats and Free Energies 


of Formation of some Hydrogen Bonds 
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The free energies and heats and entropies of formation of hydrogen bonds between several pairs of 


compounds in carbon tetrachloride solution have been caleulated from infrared spectra 
been made to correlate the strengths of some of these bonds with dyeing phenomena 


Efforts have 
Interpre tations are 


suggested for the variations in the strengths of bonds in terms of electronic shifts in the participating 


molecules 


Correlation of the frequency shifts and changes in intensity of the bands which Accompany 


hydrogen bond formation with the strengths of the bonds formed is also attempted 


It has been suggested! that hydrogen bonds 
may play an important part in attaching dyes to 
fibres, but few quantitative data on the strengths of 
the hydrogen bonds postulated are available with 
which to test this hypothesis. Accordingly infra- 
red spectroscopic measurements are in progress to 
supply these data. Although firm conclusions 
about the dyeing problem cannot yet be drawn, it 
is felt that the results on hydrogen bond strengths 
so far obtained are of sufficient interest to be 
reported, 

There are obvious difficulties in measuring 
directly by spectroscopic methods the strength of 
a hydrogen bond between a fibre and a dye mole- 
cule attached to it. Quantitative measures of the 
heats of formation of bonds could be obtained 
only by measuring the difference between the 
frequency of some band associated with a dye 
molecule on the fibre and in an inert medium, and 
applying some such rule as that of Badger *. Also 
some important fibres absorb so strongly that it 
would not be possible to study the characteristic 
bands of many dyes. 

Accordingly pairs of model compounds were 
selected one of which contained a chemical group 
occurring in fibres and the other a group occurring 
in some class of dye. One component X-H carried 
a hydroxyl OH or secondary amino ~-NH- group, 
and the other component Y a group, such as 
C:0, C:N, N:N, or -O-, with which the X-H group 
might form a hydrogen bond. Such pairs of 
compounds were studied in carbon tetrachloride 
solution. By measuring spectroscopically the 
change in intensity of a band associated with the 
X-H molecule, attempts were made to determine 
the equilibrium constants between the molecules 
and hence to deduce free energies of formation of 
bonds. The temperature dependence of the free 
energies was used to estimate the heats of formation 
of the bonds. 


EXPERIMENTAL 
The chemicals used were in all cases purified 


before use by fractional distillation or recrystallisa- 
tion, only materials which showed the accepted 


melting or boiling points being used. The solvent 
was AnalaR carbon tetrachloride, which was dried 
by bubbling through it a stream of air dried over 
calcium chloride and phosphorus pentoxide, as 
described by Fox and Martin * 

All solutions were made up by weight se that 
the mole fractions of the components could be 
calculated. It is well known that hydroxy! com 
pounds and amides readily undergo self-association 
in solution *. This was guarded against by using 
such compounds at concentrations (< 0-Ol M.) at 
which self-association was negligible In such 
cases, in order to move the equilibrium 

XH = XH...¥ 
to the right to a conveniently measurable extent, 
it was necessary to use considerably higher concen 
trations of the Y components (about 0-1 M.) 

The N-H and —OH links have highly charac. 
teristic bands between 2-7 and 3-0 4. Inthe present 
work, as in most previous spectroscopic studies of 
the hydrogen bond, these bands were used. The 
spectra of the solutions were therefore determined 
from 2-5 to 3-3. A Hilger D209 spectrometer 
with lithium fluoride and calcium fluoride prisms 
was used. They were calibrated in wave-numbers 
in the usual way, using the known values of the 
bands of phenol and benzyl! alcohol solutions and 
gaseous ammonia, carbon dioxide, and water 
vapour. Since accurate optical dengity measure- 
ments were essential, it proved Sesatisfactory 
to plot the spectra by point-by-point. measurement 
of galvanometer deflections than from automatic 
records. To obtain galvanometer deflections large 
enough to be accurately measurable, it was 
necessary to use slits rather wider (0-1 mm.) than is 
customary in this spectral range. Absorption by 
the Y component, which was in any case not very 
intense in this spectral region, was as far as possible 
allowed for by placing in the blank cell, instead of 
pure carbon tetrachloride, a solution of Y at the 
same concentration as in the mixture 

The absorption cells were of brass with fluorite 
windows, since this combination is suitable for 
work at elevated temperatures, on account of the 
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similar coefficients of expansion of the materials 
They were mounted in a small electrically heated air —t 
thermostat which could be slid to and fro so as to 
put the solution and blank cells alternatively into 
the light beam. The temperature inside each cell 
was measured thermoelectrically and could be 
controlled to -0-5°c. Spectra were measured at 
room temperature and 60°c. The cells were fitted 
to small water-cooled condensers to prevent loss of 
solvent by evaporation at the higher temperature 


KESULTS AND CALCULATIONS 
Suppose that a hydrogen bonding process 
AH ¥ XH...¥ 


1 mot 1 mol 


takes place at constant temperature and pressure 
If, as seems reasonable to assume in dealing with 
fairly dilute solutions, activities can be set equal to 
mole fractions, the change of Gibbs free energy 
associated with the hydrogen bonding process is 
viven by 


RT tn 
RT 
the 2s being mole fractions and the A an equilibriam 
constant. Also the heat of formation is given by 
din 3600 3500 3400 3300 
a7 Frequency, cm. ' 


Ne addition 
or, if 1H is independent of temperature (i) + 09.) 


Rink, K, Dimethylformamide (0.1272 


Vi 


Fie. Diphenylamine 4.) at 60 © (cell em.) 


Transmission 


V 


3600 3500 3400 3300 3600 3500 3400 3300 3200 
Frequency, cm. Frequency. cm. ' 
Ne addition Neo addition 
Dioxan (0 607 Dioxan (0600 

(ii) Dimethy!formamide (0/224 ) 
Fig. 3— Benzotoluidide (0.00045 at Room Temperature 
! Iiphenviamine Moat Temperature (cell 1 em.) 
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The first step in the calculation is the evaluation 
of K from the spectra. Examination of Fig. 1-5 
shows only a single strong band in the spectra of 
the X-H components (benzyl alcohol, phenol, 
p-benzotoluidide, and diphenylamine), due to the 
X-H stretching vibrations. The broad band 
indicating dimer formation is just apparent in the 
spectra of benzyl alcohol, phenol, and p-benzo- 
toluidide. As a second component Y is added, a 
second band develops, associated with the moditied 
X-H stretching vibrations in the complex, while 
the original X-H band becomes weaker. 

Suppose an X-H solution containing ( moles 
per litre has an extinction coefficient ¢. If, then, in 
some mixture of X-H with Y the extinction 
coefficient at the X-H band is ¢’, the concentration 
of unbonded X-H is Ce'/e. If also there were 
initially a moles of X-H and b moles of Y in the 
mixture, the equilibrium concentration of the 
complex is a and that of Y is b—a+ 
Cele. The equilibrium constant is therefore 

Ce 


Ce’/e. 


a 


N being the total number of moles, including those 
of the solvent, carbon tetrachloride. In the case of 
dioxan, which has two functional groups, the molar 
concentration of ether groups rather than of 
molecules was taken. This analysis assumes that 
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only complexes of the type X-H...Y are formed 
and that the Y molecules do not self-associate 
The main source of error in the procedure lies in 
the evaluation of ¢', since overlap by the complex 
band has to be corrected for, and in the cases where 
the amount of complex formed is small, the corree- 
tion has a large effect on the result. The present 
results were obtained by correcting graphically for 
the overlap, and the absence of a steady variation 
in the calculated values of the equilibrium constant 
with. increasing concentration of the solutions 
suggests that the method is fairly satisfactory. It 
was not possible, however, to obtain quantitative 
results in systems such as benzyl alecgol with 
anisole and with benzoquinone owing to excessive 
overlap. 

The results are given in Tables I and II. Table I 
gives the constants calculated from various 
mixtures and the differences between the wave- 
numbers of the absorption bands of the hydrogen- 
bonded groups and the unbonded groups which 
oceur at 3620 cm. for benzyl alcohol, 3615 
for phenol, 3450 em. for p-benzotoluidide, and 
3430 em.' for diphenylamine. The molecular 
extinction coefficients of the “complex” band are 
also included, and may be compared with the 
corresponding values for the unassociated mole- 
cules, which are included in parentheses after each 
extinction coefficient value. They were calculated 
from the equation 
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the cell thickness in em. Table II lists the values of 
the changes in free energy, heat content, and 
entropy involved High accuracy cannot be 
claimed for the values. As seen from Table I, 
unavoidable experimental errors and approxi- 
mations on which the theoretical analysis is based 
cause the ‘constants’ for a given system to vary 
somewhat The average standard errors: of the 
mean changes in free energy at room temperature 
and 60°c., heat content, and entropy are respec- 
tively 3, 5, 19, and 50°,,. The figures do, however, 
give at least a semi-quantitative picture of the 
bonding process 


FLETI 


DISCUSSION 
If a dye is able to form hydrogen bonds with 
active groups in fibres, itis likely also to be able 
to form bonds with water in a dyebath. Also the 
chains of cellulose and polyamides are known to 


form internal and intermolecular hydrogen bonds: « 


Accordingly the overall dyeing process may involve 
rupture and formation of various such bonds. The 
present measurements cannot therefore be expected 
to be capable of direct correlation with the heats of 
dyeing. With this in mind it is intended to extend 
them by measurements on some of the possible 
dye—water and fibre-water bonds. It is possible, 
however, to see in which dye—tibre systems hydro- 
gen bonding is most likely to be important. The 
strong bond observed between an azo and a 
hydroxyl group is yx agreement with the hypothesis ' 
that such bonds \jare important in attaching azo 
dyes to celluloseg, The comparative weakness of 
the bonds involving the ether link indicates that 
the ether groups in cellulose may not be involved 
in dye attachment. This agrees with observations ° 
on the combination of direct dyes with soluble 
polymers. 

The amide C:O group forms strong bonds with 
the -NH- group, with the aliphatic hydroxyl 
group, and particularly with the phenolic hydroxy! 
group. Hydrogen bonding may therefore be a 
factor in attaching dyes containing amino, peptide, 
and phenolic groups to peptide groups in fibres. 
The fairly weak bonds ipvolving the acetate group 
suggest that in cellulose acetate the residual 
hydroxyl groups may be important in dye attach- 
ment. 

The results-also throw some light on the problem 
of hydrogen bonding more generally Much 
quantitative work has been done on the self- 
association of aleghols and phenols 4, amides 7, 
and carboxylic acids®. Although many qualitative 
studies have been made*, few quantitative 
measurements of the strengths of hydrogen bonds 
between unlike molecules have been undertaken, 
as indicated in a recent review article *. In most of 
the work of Gordy and his co-workers * a compound 
X-H was dissolved in various solvents, and the 
X-H frequency determined in each at one tem- 
perature. Apart from doubt about the relation 
between frequency shift and strength of a bond as 
measured by its heat of formation, it appears that 
the changes in dielectric constant from solvent to 
solvent may affect frequency shifts so measured. 
The present technique has the advantage that no 
large changes of dielectric constant can occur, and 


HEATS AND FREE ENERGIES OF SOME HYDROGEN BONDS 63 


that free energies and heats of formation are 
measured more directly 

In all cases the heats of formation are numerically 
greater than the free energies. The entropy change 
for the process 

X—-H + Y¥ X--H...Y 

is therefore always negative, which is to be 
expected from the increased restriction of motion 
of the molecules. A relationship between heat and 
entropy changes might also have been expected 
but none emerges clearly from the data, probably 
because of inaccuracies, though there is a slight 
tendency for large heats and entropies to occur 
together 

For a given X-H link, the numerical values of 
ly and AH tend to increase together, but the 
heats are not sufficiently accurate for the nature 
of the dependence to be apparent 

The frequency shifts jy are not greatly affected 
by temperature. The intensity of an X-H band, as 
measured by its peak extinction coefficient, is 
always increased by hydrogen bonding. The 
proportional increases vary widely, however, from 
bond to bond, between the extreme: values of 
1-2-fold increase for the system benzy! alcohol 
azobenzene to 7-fold for phenol-dioxan. Changes 
in shape of the “bonded” band may account for 
some of these variations 

There are appreciable changes in extinction 
coefficients over the temperature range considered 
The coefficients of monomeric phenol, benzy! 
alcohol, p-benzotoluidide, and diphenylamine fall 
by 5-15°,, from 20 to 60°c. (Table 1), and on the 
whole the strengths of the “complex” bands also 
fall slightly with increasing temperature 

The relative strengths of the hydrogen bonds 
formed by the various X-H compounds considered 
in the present work seem on the whole to be in 
accord with the concepts of the electronic theory 
of chemistry 

If it is supposed that the hydrogen bond is 
predominantly electrostatic in character, as is 
strongly suggested by the calculations of 
Coggeshall and Davies", then in bond 
X-H...N or X-H...O, since the nitrogen or oxygen 
atom will have a slight negative charge, the bond 
strength will increase with the positive charge on 
the hydrogen atom. This is in accordance with the 
fact that both the 4H and Ay values suggest that 
O-H links form stronger bonds than N-—H links 
The oxygen atom, being more powerfully electron 
attracting, will leave the hydrogen more positive 
This is also suggested by the stronger acidity of 
OH compounds. A somewhat similar argument may 
account for the increase in hydrogen bond strengths 
in the series methylaniline, diphenylamine, and 
p-benzotoluidide. The nitrogen atom in methyl- 
aniline will donate electrons to the aromatic 
nucleus by an electronic shift, which may be 
regarded as resonance involving such forms as 


It will therefore recover some of the electron 
density so lost by attracting electrons from the 
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N-H_ link, leaving the hydrogen atom more 
positive than in a simple amine. The process will 
be carried further in diphenylamine with two 
aromatic nuclei, suggesting a reason why the latter 
forms stronger hydrogen In p-benzo 
toluidide, the nitrogen atom may give up electrons 
to the powerfully electron-attracting oxygen atom 


yds 


(resonance wigh O-—C=]N—H) 
depleting the hydrogen atom, and rendering it 
capable of forming strong hydrogen bonds. The 
yreater strength of the bonds involving phenol 
than involving benzyl aleohal may be 
similarly explained. The oxygen atom of phenol 
will lose electrons to the ring by an electromeric 
shift, and in turn will draw electron density from 
the hydrogen atom, leaving it more positive than 
in benzyl aleohol, where this phenomenon cannot 


again om turir 


those 


oceur 

The measurements on the systems phenol-dioxan 
phenol -dimethylformamide, and benzyl alcohol 
azobenzene were made by Mr. M. J. Khan, Oxford 
University, during his Summer Vacation 1950 
I am indebted to LCL. (Nobel Division) for the loan 
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of a lithium fluoride prism with which some of the 
measurements were made, and to several colleagues 
for useful discussions and suggestions, particularly 
to Dr. T. Vickerstaff and Dr. R. H. Peters, who 
originally suggested the problem. 
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Some Further Investigations into the Fading Rates of Monoazo Dyes 


E. and R. H. Perers 


The facing rates of a series of simple monoazo dyes have been investigated with a view to assessing 


the 
bow the 


tof substituent groups on light fastness 


of dyes with electrophihe substituent groups 


Work reported previously has been checked and extended 


The linear relation between destruction 


efficency and the Hammett a value for the substituent group previously reported has been found to be 


shughtly in error and has been modified accordingly 


In 1949 Atherton and Seltzer | reported measure- 
ments of the rate of fading of substituted phenylazo- 
c-naphthylamines (1) in cellulose acetate films. 


The films, which were cast from an acetone 
solution of cellulose acetate and dye in order. to 
ensure uniformity, were exposed to the radiation 
from a high-intensity carbon are. The amount of 
dye destroyed was estimated spectrophotometric- 
ally, and the amount of light falling on the film 
during each exposure was measured by means of a 
light flux integrator, by combining the latter 
quantity with the absorption characteristics of 
the dye and the spectral energy distribution of 
the light from the arc, they were able to calculate 
the total amount of energy which the dye had 
absorbed during the fading reaction. They used, 
as a measure of the fading rate, the initial slope of 
the graph obtained by plotting the amount of dye 
destroyed against the energy absorbed; this was 
defined as the destruction efficiency k. Plotting 
the logarithm of the ratio of the destruction 
efficiencies of the substituted and the unsubstituted 
compound (I, Rand H)against Hammett's 
o value for the substituent R. a straight line was 


Possible reaction mechanisms are discussed 


obtained, those dyes with positive a values having 
the higher light fastness. 

The authors claimed that their results were in 
accord with a reaction mechanism in which the 
dye molecule excited by the absorption of light 
was oxidised by the air, presumably with the 
initial formation of an azoxy group. If this is so, 
the nitrogen atoms in the azo group are acting as 
electron donors. This property will depend on the 
electrophilic nature of the substituent R, a 
positive o value for R indicating a lower electron 
availability and hence a lower destruction efficiency 
k (i.e. a higher light fastness). However, the range 
of dyes which were used was deficient in members 
with substituents having positive o values. It 
was therefore considered useful to extend the 
series of compounds examined to confirm the 
relationship between o value and fading rate. 
Additional compounds of the type I have been 
prepared and examined by the technique reported 
by Atherton and Seltzer', and the measurements 
of the destruction efficiencies are reported here. 


EXPERIMENTAL 
The dyes were prepared as follows—the di- 
azotised amine was added to a solution of a-naph- 
thylamine in hydrochloric acid, the resultant 
mixture being slowly neutralised by the addition 
of sodium acetate. The dye was filtered off, and 
crystallised three or four times from a suitable 
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solvent. The purity of the dyes was such that they 
gave only one band when an alcoholic solution was 
run down a chromatographic column of activated 
alumina. 

The casting and fading of the films were carried 
out in the manner described by Atherton and 
Seltzer', and the loss in concentration of the dye 
was plotted against the amount of light energy 
absorbed by the film, the experiments being, 
carried out for a longer time than those in the 
previous paper. The general shape of the graphs 
so obtained was hyperbolic, although there were 
some exceptions, which gave a sigmoid curve 
showing an induction period. The initial rate of 
fading was determined by the gradient of the 
tangent at the origin for the normal hyperbolic 
curves or by the gradient at the point of inflexion 
for the sigmoid curves, i.e. the rate of fading after 
the induction period. From this datum the des- 
truction constant was calculated. In Table I, the 


Taste 
Destruction Efficiencies of Substituted 
4-Phenylazo-1-naphthylamines (I) 


Substituent log (Relative Destruction Hammett 's 


(R) Efficiency a Value 
it) (2) 
0-23 0-268 
p-CH, 
mCH, os 0-069 
pl 0-227 
26 
p-Br 0-232 
mel 373 
m-NO, O25 
pCO-cHy, 
m-COOCH, 0-355* 
p-COOCH, 728° 
p-NO, 46 1-27 


*. Hammett's o values used are those quoted for the free 
acid 


results obtained in the present investigation are 
given in column (1) and those previously reported 
in column (2). 

Each figure is the average of two experiments. 
It may be noted that the agreement between the 
present results and those of Atherton and Seltzer 
is good except for the compound containing a 
m-nitro group. The latter unfortunately shows 
irregular behaviour during fading. 


DISCUSSION 
The logarithm of the relative destruction 
efficiency is plotted in Fig. | against the o value of 
the substituent. A straight line has been drawn 


through most of the points, and it shows that the 
relationship given by Atherton and Seltzer must 
The line is now steeper and passes 
There are. however. three 


be modified. 
through the origin 
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compounds which do not fit on this line, although 
their fastness properties are in the order of their 


o values, viz. R= m-NO,, p-NO,, and p-CO-CH, 
These compounds have a lower light fastness than 
that predicted by the straight line relation. These 
three groups have one property in common— that 
of easy reduction— in contradistinction to the 
groups contained in the other dyes. It is therefore 
possible that in these cases the first step in the 
fading process is an attack at the substituent 
group R to produce a compound more fugitive than 
the original 

Furthermore, if the fading reaction be dependent 
on the electron availability at the azo group, it 
follows that compounds with substituents in 
positions ortho to this group should have a higher 
light fastness, as the steric effect of the substituent 
would decrease the ease of attack on the azo group. 
The relative destruction efficiencies of some com. 
pounds with ortho substituents are given in Table I 

These results show some interesting points. The 
introduction of a small group such as methyl 
does not improve the fastness, whilst the larger 
methoxy does so. Thus, as may be expected, the 
steric effect is marked only for the larger sub 
stituents. If, on the other hand, the fastness of 
p-chloroaniline— a-naphthylamine coupled in the 
2- and 4-positions be compared, that coupled in the 
2-position has a considerably higher fastness than 
that coupled in the 4-position. Similar results are 
obtained for p-toluidine coupled to « and f-naph- 
thylamine, the compound with the amino group 
ortho to the azo showing a greatly enhaneed 
fastness. These results are in agreement with the 
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Faure 
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-a-naphthylamine 


coupled in 4-position 
-a-naphthylamimne 


(coupled in 2- position) 


bey 

hypothesis of an attack at the azo group, since it 
may be that, with the amino group in such a 
position, the azo group is protected possibly by 
hydrogen bonding between the hydrogen atoms of 
the amino group and the neighbouring nitrogen 
atom of the azo 


Summing up, then, the destruction of the dye 
seems to occur by attack at the azo group (although 
this may be complicated by a subsidiary reaction 
at a substituent group). This is shown by (a) the 
dependence of k on the o value and (6) the steric 
effect of the ortho groups which hinder the fading 
reaction Since, however there Is ne conclusive 
evidence as to the exact nature of the reaction, it 
may be of value to summarise the modes of attack 
which could occur at the azo group. They are as 
follows 

(1) Direct addition of oxygen at the azo group 
to give peroxides or azoxy compounds 


0” 
N N + © > N N or 


(2) Attack at the N-C— linkage where the 
azo group is joined to the aromatic nuclei. This is 
linkage in trans-azo- 
benzene has a considerable amount of double 
bond character, as shown by X-ray measurements ?. 

(3) Formation of the phenylhydrazone form 
of the dye followed by attack by water and oxygen, 
as suggested by Desai and Giles 

(4) Reduction of the azo group by some electron 
transfer reaction with the substrate. A reduction 
mechanism has been suggested by Blaisdell *. Such 


possible, since the 


Jspc@ 


a reaction would be markedly dependent on the 
substrate; for example, those substrates contain- 
ing a large number of available hydrogen atoms or 
ions would show poorer light fastness. It would 
follow from this that dyes on oxycellulose would 
have worse light fastness than those on ordinary 
cellulose 

Unfortunately, there is insufficient evidence 
available to distinguish between these reactions. 


CONCLUSIONS 

The data presented in this communication 
augment those of Atherton and Seltzer* in estab- 
lishing a relationship between o value and light 
fastness, particularly for compounds whose sub- 
stituents have positive o values, since in the 
earlier work the compounds with positive o values 
were nitro bodies. As was emphasised in the 
discussion at the 1949 symposium ', the relation. 
ship between destruction efficiency and a value is 
not exact. This may be largely accounted for by 
uncertainties in the related quantities, since both 
are obtained experimentally. One would not 
expect a strict relationship to hold, since o value 
is a measure of the effect of some substituent 
group on the equilibrium point in one particular 
reaction (viz. dissociation of benzoic acids), and 
comparison with the reactivity of a molecule 
containing the substituent in some other system 
can be only approximate. 

Of the dyes represented by positive o values, 
three have lower light fastness than would be 
expected. This may be explained by the likelihood 
of a different type of photoreaction, which is 
specific to the chemical nature of the substituent 
and is not predictable in terms of the electronic 
effect at the azo link, since the three substituents 
in question are easily reducible. 

* * * 


The authors wish to thank D. Downey for 
assistance with the experimental work. . 
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CORRESPONDENCE 
The Editor does not hold himself reaponsible for opinions expressed by correspondents 


The Editor 
SiR, 
Action of Light on Vat-dyed Cellulose 
The enhanced oxidation of cellulose, by exposure 
to light in the presence of atmospheric oxygen or 
other oxidising agents, brought about by certain 
vat dyes is by now well known. The exact course 
of the oxidation and the constitution of the resultant 
oxycelluloses are, in spite of a number of 
investigations which have been made. even now 


but imperfectly understood. When the dye is 
initially present as the leuco compound, and the 
oxidising agent is hypochlorite solution, the rate 
of oxidation of the cellulose is very rapid, and 
Nabar, Scholefield, and Turner ' were able to show 
a constant ratio between the micro-Braidy copper 
number? and the Neale carboxyl value, 
independently of the total oxygen consumption 
atid over the whole extended pH range. This 
pointed to a consistent oxidation mechanism, and 
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was not observed in the unaccelerated oxidation 
of undyed cellulose under similar conditions. 

As a further investigation of the effects of pro- 
longed exposure to light in the presence of oxygen, 
the following experiments have been made 
Cambric made from Egyptian cotton was carefully 
scoured and bleached to obtain a thorough purifica- 
tion with minimum chemical modification. Dyeings 
were prepared using a variety of known tendering 
vat dyes in the usual manner, from a caustic 


CORRESPONDENCE 


exposed control “dyeings”, in the absence of vat 
dyes, do not show the same relationship 

These results are very closely similar to those 
found by Nabar and Padmanabhan ° for leuco 
dyeings of active vat dyes oxidised in the dark 
with dilute solutions of sodium hypochlorite under 
comparable conditions. The constant ratio of 
-CHO to -COOH found by Nabar, Scholefield, and 
Turner ' for accelerated hypochlorite oxidation has 
been already mentioned 


Fall in 
Cu No. 
due to 


Cu No. 
after 
Chlorite 


COOH 
after 
Chiorite 


Total 


Dyeing Exposure 


thr.) 


formed 
(a m-equiv. 
per 100 g. 
cellulose) 


Undyed control +96 
a2 
1-50 
2-40 
3-00 


2°, Cibanone 
Orange RK 


Cibanone 3-91 


Yellow R 


Cibanone I-83 


Yellow GC 


hydrosulphite bath. Specimens were prepared by a 
corresponding treatment in a bath containing the 
same proportions of caustic soda and sodium 
hydrosulphite, but no.vat dye was present. The 


two were separately soaped, washed well, and dried. 


All were then simultaneously exposed for long 
periods in the Atlas Fade-O-Meter (65°, RH; 
35°c.). After exposure, each dyeing was washed 
thoroughly in distilled water, and a_ portion 
treated with chlorous acid (0-1 Mm. sodium chlorite 
in 0-5 Mm. phosphoric acid) for 24 hr. at room 
temperature. Corresponding treated and un- 
treated samples of each exposed pattern were then 
examined using the micro-Braidy method? for 
copper number determination, and by alkalimetry * 
and iodimetry * methods for the carboxyl value. 
The results of a few exposure trials are summarise 
in the accompanying table, in which the 
following values are given—(a) Free carboxyl 
groups (iodimetric method), (b) total copper 
number, (¢) content of reducing groups (copper 
number) capable of oxidation to -COOH by 
chlorous acid, (d) carboxyl groups after treatment 
with chlorous acid, (¢) content of alkali-sensitive 
reducing groups (copper number) not affected by 
chlorous acid, but capable of reducing Braidy 
solution to give copper number, (f) ratio of decrease 
in copper number to increase in carboxyl content 
after treatment with chlorous acid, and (g) ratio of 
decrease in copper number to residual capper 
number after treatment with chlorous acid. 

It will be seen that the ratios (f) and (g) are all 
close to unity for exposed vat dyeings, but for 


Treatment 
m-equiv. {d) 
per 100 g. 
cellulose) 


Chlorite 
Treatment 


Treatment 


O-67 
1-61 
2-06 


2-34 


1-33 


It appears, therefore, that a similar product is 
obtained when cellulose is (a) oxidised very rapidly 
by sodium hypochlorite under the accelerating 
influence of the leuco form of an active vat dye in 
the dark or (6) oxidised by atmospheric oxygen 
more slowly by exposure to light in the presence of 
the same active vat dye. This appears to confirm 
the original suggestion of Scholefield and Turner * 
that the first effect of exposure to light of a dyeing 
of an active vat dye is to reduce the dye to its leuco 
compound, and that the subsequent course of the 
oxidation of cellulose (accelerated by the lenco 
compound), either by air or by hypochlorite, is 
the same. 


These results will be discussed in greater detail 
later. 
Yours faithfully 
B. Kornart 
G. M. NaBar 
DeraRTMENT OF CHEMICAL TECHNOLOGY 
Universiry or Bompay 


Bompay 19 
INDIA 


5th December 1951 


' Nabar, Scholefield, and Turner, 4.5.p.c., 53, 5 (1937). 
* T. F. Heyes, J.S.C.1., 47, 907 (1928) 
* Neale and Stringfellow, Trans. Faraday Soc., 33, 881 
(1937) 
Nabar and Padmanabhan, Proc. Jn/ian 
371 (1950). 
Idem, tbid., 32, 232 (1950) 
Scholefield and Turner, J. Textile Inat., 24, » 130 (1933) 
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Proceedings of the Council 
At a meeting of the Council held at the offices 
of the Society, 32-34 Piccadilly, Bradford, on 
I2th December 1951, the proceedings included the 
following items of interest 


s Mepat letter from 
Mr. W. Kilby. expressing appreciation and thanks 
for the award of the Gold Medal and stating that 
he scoepted the 


Wis read 


a member of a téam of 
of whom had contributed 


i“ urd 
mvestiygator every one 
te the 


successful cle velopment ont the process 


Nomination of was resolved 
that Mr H. Bowen (President 
elect) be nominated for elegtion as President for 
1052-53. and that Mr H and Mr. J 
Barritt be nominated for Honorary 


Treasurer and Honorary Secretary respectively 


Nine applications for ordinary 
membership and three for junior membership were 
ipproved. Mr BOR admitted to 
membership of the Socrety 


unanimously 


Jennison 
election as 


Desai was re 


Meetings of Council and Committees 
January 


Council Oth 


Finance — Sth 
Publications loth 
Colour Inder Kditoral 


Reviews of Tertile 


Panel 


Progre an 


7th 
Bist 


Tentative Definitions 
Definitions 
the following 


Committee will 
tentative 


The 
weleome 
definitions 


ferms and 
comments oon 


HUE 
The recommended by the Physical 
Society Colour Group (Report on Colour Terminology 
No, p. 
That attribute 


we red 


detinition 


which 
from 


of certain visual sensations by 

green, blue, vellow, purple, ete 
one another and by which the eve distinguishes different 
parte of the spectrum 


4. COLOUR VALUE 


The ratio between the costes of the dyes yielding 


dvemgs of equal visual strength 
VALUE 


obtamed 


5. TINCTORIAL 


The intenmty of when a 
of dve m apphed to a substrate under specified 


colour standard 
weight 


conditions 


6. EXHAUSTION 


The ratio at any stated stage between the amount of 
dye or other substance taken up by the substrate and 
available 


the amount orgnally 


7. RATE OF DYEING 

The rate at which a dve im absorbed by a substrate 
under oneditions It expressed 
quantitatively in several wavs, such as the weeht of dve 


specified may be 


of dye absorbed 


the substrate to 


abeorbed im unit teme, the percentage 
time taken for 
abeorb a given fraction of the amount of dye which it 


will absorb at 


m unit tame, or the 


DISPERSE DYES 
It is recommended that the term “dispersed 
dyes” be replaced by disperse dyes, as follows 


Disrerse Dyes are that class of water-insoluble dyes 
for cellulose acetate and nylon, 


having substantivity 


and usually apphed from fine aqueous suapension 


Worshipful Company of Feltmakers 
Sir George William Martin, K.B.E., LL.D 
has been elected Master of the Company 


Change of Address of T.LD.U. 

The Technical Information and Documents Unit 
(D.S.1LR.) has been moved from Lacon House to 
Cunard Building, 15 Regent Street, London S.W.1 
le phone WHItehall UTSS) 


Soviet Conference on Molecular Structure 


In the resolution! adopted by a conference 
on structural theory in organic chemistry held 
in June 1951 at Moscow, the theories of 
quantum-mechanical resonance and mesomerism 
are denounced as idealistic,. mechanistic, sterile, 
and unsound. The Russian chemist Butlerov, who, 
in 1877. suggested the existence of what is now 
known as “tautomerism "to explain the behaviour 
of hydroevanic and cyanic acids, is hailed as the 
founder of modern organic chemistry, and chemists 
are urged to take up “the further creative develop- 
ment of his theory of chemical structure on the 
basis of dialectical materialism”. It is stated that 
Soviet chemists who have supported the theory of 
resonance have invoked it to explain all the facts 
and laws of chemistry, while trying to cover the 
unsoundness of the concept by reference to its 
alleged basis in quantum mechanics; they have 
thereby created a false feeling of well-being as 
regards structural theory and have held up true 
progress, At the conference supporters of the 
theory were called upon to recant. Amongst those 
who did so were Syrkin and Dyatkina, writers of a 
well known book on molecular structure that has 
been translated into English, and Kiprianov, well 
known for his work in dye chemistry Their 
recantations were not, however, completely satis- 
factory, and it is recorded that in their addresses 
to the conference they failed to give a reasoned 
criticism of resonance theory and a_ detailed 
analysis of their methodological and 
ideological errors. It is urged that new textbooks 
and monographs that correctly portray the 
present state of chemical science should be pub- 
lished without delay A. E. 


serious 


' Abatracted 
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from the resolutron published in full im 
S.S.R.. 21, 1720 1732 (Sept. 1951) and 
Nature, 169, 42 94 (19th Jan, 1952 
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New Books and Publications 


Die aromatischen Diazoverbindung 
By K. Holzach, Pp. 280. Stuttgart: F. Enke Verlag 
1047 Price paper DM 15.80 

Dr. Holzach was a student of E. Noelting, and 
from those days he has worked with diazo com 
pounds and azo dyes. He spent his working life in 
the research laboratories of the Badische Anilin 
& Soda-Fabrik at Ludwigshafen. His period of 
service fell in part during the time when with Caro 
as chief chemist the firm was developing its yreat 
range of azo dyes, and later his colleague Schraube 
to whom this work is dedicated further 
impetus to diazo chemistry by his discovery of the 
iodiazoates. This book, the first in German since 
that of Hantzsch and Reddelien in 1921, was 
written during the war after he had retired to 
Neckargemiind, and may therefore be held to 
erystallise the outlook of two generations of 
chemists of the B.A.S.F. on diazo compounds and 
the fundamental chemistry of azo dyes 

In the preface Holzach remarks that the history 
of the diazo compounds is divisible into three 
great periods. The first began with their discovery 
by Griess in 1858, and was followed by the great 
burst of development of the azo dyes and the 
replacement reactions blossoming from the work 
of Sandmeyer. Schraube’s discovery in 1894 of the 
isodiazoates commenced the second, inducing the 
academic work in support of the controversies as 
to their structure. The third began with the work 
of Grieve and Hey and the school of Waters on the 
free-radical mechanism of reactions of the diazo 
compounds 

The book is divided into two parts— Part I, the 
diazonium salts, and Part Il, the reactions of the 
diazonium compounds and diazohydroxides. Part 
I covers methods of diazotisation, the action of 
nitrous acid on diamines, polyamines, amino 
phenols and -naphthols, and diazotisable hetero- 
cyclic amines. This leads up to the properties of 
diazonium salts as such, e.g. colour, double salts 
and stability as solids and in solution. The great 
controversy of the last half century concerning the 
constitution of the diazo compounds and the 
relationship of their various forms to one another 
is treated in seven pages toward the end of Part I 
and followed by paragraphs on nitrosoacylaryl- 
amides and quinonediazides. Part Il commences 
with the arylhydrazines and  arylnitramines, 
followed by the coupling reaction, which is sub 
divided into a section on compounds of the type of 
the diazosulphonates, diazocyanides, and diazo 
amino compounds and a section on the azo coupling 
reaction. This is the biggest single section in the 
book and contains much imformation on azo 
compounds, including reductive and oxidative 
scission, There follow the replacement reactions of 
the diazo compounds and a section on the action 
of light on diazonium salts and its application to 
diazotypes. As the author was cut off from British 
and American literature during the war, he added 
an appendix after this literature had become 
available to him. For the same reason there is no 


wave 


Poray-Koshits and the 


There are extensive author and subject 


mention of 
chemists 
indexes 
The literature of the diazo compounds is so vast 
and so closely woven into the literature of organic 
chemistry over almost the past century that no two 
authors are likely to agree on all the material to be 
included in a book such as this The value of 
Holzach’'s book is that he has written chiefly about 
those aspects he knows from daily contact over a 
long life K. H. SauNpeRs 


Die neuzeitlichen 
Textilveredlungs-Verfahren der Kunstfasern 
4. Lieferung 
By F. Weber and A. Martina. Pp. 487-646 

Vienna: Springer-Verlag. 1951. Price, 41s. Od 
This, the fourth and penultimate instalment of 
this patent and literature review, covers the follow 
ing subjects ——water-repellent and waterproofing 
(75 pp.): finishing with 
cellulose and cellulose derivatives (5 pp.): laundry 
proof, Trubenised, and similar finishes (14 pp.) 
laminated fabrics including belting (8 pp.), flame 
proofing (12) pp.): weighting (2. pp.), wool-like 
finishes (4 pp.): pattern effects by mechanical and 
or chemical finishes, e.g. moiré finish 
alginate rayon as a seaffolding thread (6 pp.) 
various finishing agents (starches and their deriva 
tives, synthetic polymers) and general finishing 
processes (8S pp.); coated fabrics including linoleum 
(oilskins and rubberproofing are dealt with under 
waterproofing) (18 pp.), pile fabrics including 
imitation furs (1 p.); hat finishing (2 pp.); desizing 
and degumming (3 pp.): and the commencement of 
the section on scouring. It is as a guide to the 
patent literature that this work is of greatest 
use, a particularly valuable feature being that it 
deals with the German patents and patent applica 
tions made during the war years, most of which 
have so far been available only to those able to 
spend the time and tedious labour necessary to 
search through the microfilms available (but with 
no index’) in the Patent Office Library. This alone 
makes the book well worth adding to the library of 
anyone interested in the subjects mentioned above 
When completed the whole work will constitute a 
very valuable work of reference CO. CLARK 


processes solutions of 


use of 


Spezial- und Hochveredlungsverfahren der 
Textilien aus Zellulose 


By F. Weiss. Pp. vii+ 211. Vienna 
Verlag. 1951. Price, 38s. 6d 
This book is concerned essentially with the 
chemieal finishing of cellulosic textiles: indeed 
Dr. Weiss regards finishing as so much the chemist's 
domain that he entitles his last chapter “Mechanical 
Finishing as Substitute for Chemical Finishing’ 
This chapter deals briefly with, among other things, 
the use of overfeed tenters and the Rigmel finish 
to regard such processes as substitutes for chemical 
processes is, to say the least of it, rather peculiar 


Springer 


PLANT; MACHINERY; et Il WATER; et CHEMICALS; ew Is Dt 


Lintroduction to the book there man account  emematography consists principally of a very great 

teif of the chemical and physical properties number of patents, and many papers dealing with 
of celbulome Thereafter Dro Weiss «vstematirally limited sections of the subject, scattered over a 
deals with sizing and filling, softening. treatment wide range of often rather inacc@ssible journals 
with alkalia, treatment with acids and salts There are only a very few surveys of the whole 
finishing (including immunising and animalising) subject, and the present volume is the only up-to 
with organi compounds use of scaffolding threads date one known to the reviewer The second 
such as alginate rayon, ¢rease-resistant finishes edition was published in 1939, and the advance of 
diminishing the swelling properties of cellulose the subject since then has necessitated a consider 
under which heading dimensional stabilisation is able enlargment of the volume 
dealt with, water-repellent finishes, ce lust ring This will be a valuable reference work for all who 
fame. and rot-proofing Each of these sections are concerned with any branch of colour reproduc 
with the exception of that on rotproofing, i tion. It contains much detailed information upon 
wlequately dealt with, The production of coated — ¢ y. the psychological and physiological phenomena 
fabrics, oilakins. and combined fabries is ignored of colour perception the theoretical basis of colour 
Dr. Weiss is concerned rather with principles than reproduction, the mee hanical construction of colour 
with details, which makes this book more stutalble cameras developing and printing machines. and 
for use by teachers and students. to whom it can be projectors chemical processes of colour image 
recommended, than to the practical finisher, who formation and colour development, the history of 
however will find in it much that is of interest colour cinematography, ete. Some information is 

. O; CLARK also given upon the use of dyes in printing colour 

films, which must now be a significant commercial 
outlet for specialised varieties of dye 


Colour Cinematography 
By A. Cornwell Clyne Third. revised and enlarged 
edition. 1051 Pp. xvi 7a 350 Fig A most useful feature of this book is the large 
London: Chapman & Hall Ltd. Price, S48 0d. number of references to the original journal and 
The literature of colour photography and patent literature C. H. 


Abstracts from British and Foreign Journals and Patents 


The titles of abstracts may be modified. Abbreviatnons of names of firms are listed in }.s.D.C., 68, 23 (Jan. 1952); while other 
abbreviations and symbols, together with a list of the periodicals abstracted, will be found at the end of the annual index 


PLANT; MACHINERY ; BUILDINGS are disposed abowe and below, respectively, the line of 


contact between the pronting cylinders and the pressure 

evilnders This permits high working speeds with ease 

ante Drying of Packages of Wound Yarn. of operation and adjustment. The printing obtained is 
H. Kickenbach BL 661,255 constantly viable to the operative 

Phe packages are placed upon perforated Tubes In Blade for Coating Apparatus. Champion 

Paper & Fibre Co BP 662,004 

doetor blade of the type si which the wiping edge 
is rotating rod m deseribed 


rATENTS 


sutoclave and subjected alternately to the pressure of 
orpressed ar and sudden release of the pressure This \ 
preumatics wrings some of the water out of the 
packages, and after this water has been dramed off drving 
of the packages ts mpleted by blowing hot au through 
them 
Molten-metal Dyeing Machine. Standfast Dyers & ll = WATER AND EFFLUENTS 
Printers BE O81.080 Nutritional Requirements during Bistogical 
Moxlifieation of BP 620,584 (spc, 65, 412 (149 Stabilisation of Cotton Kiering Waste. : 
4 treateng liquor being made to float on the surface of Helmers and ¢ N. Sawyer Test. Research J., Po 
the molten metal where the material leaves it The 671-680 (Sept. 1951 
presence of thes liquor greatly reduces the tendency of the Phe nitrogen and phosphorus requirements during the 
material te pick up seum oor particles of the molten brological stabilisation of cotton kiering waste have been 
metal 0.4 determined in order to provide a sound basis for the 
Treating Two or More Tubular Fabrics alongside = proportioning of flow to munimpal plants or the addition 
One Another. Sameoe Holding Corpn. 661,167 of supplementary nutrients at industry-owned treatment 
Several rolle feed tubular fabrics to a washing or other plants A.B 
processing muachune The rate of feed of each fabric is 


ontrolled by means of a spreader, the pressure on which 


actuates a device controlling the speed of the corresponding 
roll CO. CHEMICALS; AUXILIARY PRODUCTS; 
Printing Machines. |) BP 661.854 FINISHING MATERIALS 

Easy, quick, and accurate adjustment of the contact Bacillus prodigiosus in Wool. Steins. Textil 
width between the pronting evlinder and the « orresponding Praxis, 6 703 (Oct. 1951) 
pressure or central pressure eylinder is obtamumed by having A deserption m given of the results of an investigation 
a comeal bore at each end of the printing roller, each on oiled wool exhibiting a pink coloration after a fortrught's 
oneal bore co-operating with a locking cone carried by storage Microscopical examination and chemical tests 
a stubshaft) placed completely utente the roller and traced the cause to the presence of bacilli m the vegetable 
journalled in a bearing which can be displaced lomgn mucilage constituent of the oil A method for removal of 

bacteral contamination is included, and it is shown that 

BP 661,855 the wool itself is not attacked, It is recommended that 
A chain «tenter ms arranged with « series of rotary print the olewne should be prepared with modern synthetic 


tuciunally 


ing machines «o that the with gripping members emulsifiers G. L 
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of Protein- 
B. 8. Harrap, 
(24 


Influence of Salt on Size and 
Jomplexes. J. A. Friend, 


Detergent 
and J. H. Schulman Natere, 168. 
Nov. 1951) 

Measurement of light-scattering is used to extimate the 
turbidity of protein-detergent solutions with and without 
NeOl, and the dimymmetry ratio of 
information on the size and shape of 
Duiminution of turbidity with increasing detergent protean 
or NaOH to com 
bination of protein (serum albumin) with detergent anions, 
resulting im @ net negative charge on the protein. This 
eharge also appears with alkali titration, and disappears 
im presence of salt Dissymmetry ratios of 5-1-6 are 
observed with a molar detergent : protein ratio of 140, 
suggesting an unrolling of the protein molecule at these 
ratios; «& more symmetrical configuration is adopted on 
adding salt. Dissymmetry effects vary according to the 
method of preparing the solutions JI-W.B 


acattering 
the complexes 


gives 


protem ratio mw supposed to be due 


PATENTS 
Taurates having Surface-active 
General Aniline BP 661,701 
( of formula Alk-CO-NR-CH,CH,SO,X 
alkyl or cycloalkyl; X H, alkali metal, or NH,; Alk + R 
must contain 15-18 C; Alk must contain 7-13 C; must 
contain 5-8 C) have very high wetting power, C.O.C 


Detergents containing Fluorescent Agents. l’rocter 4 


Gamble Co BP 661,022 

A mixture of (1) soap and/or an ionic and/or non-ionic 

synthetic detergent, (2) soap and or an inorganic alkaline 
salt, and (3) a compound of formula 


R' 
R’ 


or aralkyl of 16C; R* OH, NH,, 
NHAIk, NAIk,, mono or bis-hydroxyalkylamino, or 
heterocyclic amino group, but in no case of > 6C; R* 

H or CH,), e.g. 4-methyl-7-hydroxycarbostyril, is used as 
a detergent which gives an optical bleach, 


(R' = H, Alk, 


BP 661,023 
A compound of formula 


R 


R' 


(R' = Alk, cycloalkyl, or aralky! having a sat. C atom 
adjacent to the coumarin ring and containing < 16(C; 
R* same as above; R* H or Alk of 7C), e.g. 
3-benzylior tsopropyl)-4-methyl -7-hydroxyeoumarin, is 
used as the fluorescent agent. Cc. @. C. 


Germicidal Detergent. Bersworth. 661,724 
The germicidal activity of aqueous solutions of quater- 
nary ammonium salts is increased by addition of alkali 
metal salts of ethylenecdiaminetetra-acetic acid. When 
used in conjunction with imorganic detergents, e.g. phos 
phates, silicates, or carbonates, in presence of hard water 
no precipitate forms. C.0.€, 


Fat-liquoring and Textile-softening Agents. Nopco 
Chemical Co. USP 2,555,684 
Mixtures of an oleaginous softening material (20-240 
parts by weight), water (not < 50), a sulphated aliphatic 
hydroxyalkylamide (20-80), and sulphated blown or 
unblown unsaturated fatty alcohol (80-20), the combined 
weight of the last two ingredients being 100 parts, are 
stable over a wide range of pH and can be used for fat 
liquoring a wide range of leathers and furs; they are also 
excellent softening agents for textiles. oc. @. C. 


Whey as Agent for Treating Textiles and Leather. 
Plastica. BP 661,176 
Whey containing milk-sugar, obtained as a by-product 
in the manufacture of cheese or milk-sugar, w a good 
auxiliary and finishing agent for leather and textiles, e.g. 
as protective colloid, or as sizing or tanning assistant. 
c.0.C. 


V— RAW MATERIALS; INTERMEDIATES; 


COLOURING MATTERS ra 


Halides Water - repellent Agents. 
Thomsaon-Houston Co AP 661,004 
mpound of 
vinyl or ally!; KR a 


Britesh 
The products 
formula Z 
univalent hydrocarbon rach 
tion; ™ 1-4; 0-3) at m presence of an 
organic peroxnde mtaming at 
least one H and at least one Hal attached directly to the 
Si atom, the valencies of the Si atom being 
satisfied by H and/or Hal and or univ hydrocarbon 
radicals contauung no olefinic unsaturation, are useful for 
producing a water repellent finish by the pr 
BP 572,740 62, 150 (1946 ‘ 
Flame-retardant Compositions. 661544 
A mixture of polythene 62 parts by weight) 
antimony trioxide (20 35), hedro 
carbon contaming 55. 80 by weght of Cl (6-30) is 
excellent flamepr 
Insecticidal and Fungicidal Phenyl Amidothiophos- 
phates. Dow Chemical Co BP 662.024 
Compounds of formula 


Re. 


by treat 


Hal, Z 


nz 


al free from olefin insatura 


with a mhoon ce 


remaeming 


wean of 


and a solid chlormate 


whng agent ‘ 


OPS 
(X Br or Cl; n 1-5; R* i 
Alk or cycloalkyl) are oils or crystalline 
many organic water, 
insecticidal and fungicidal properties 


or Alk; and K?* 


aOlids, soluble on 
having 


solvents, maoluble in and 


IV— RAW MATERIALS; INTERMEDIATES; 
COLOURING MATTERS 


Simple Method of Preparation of p-Nitrobenzene- 
sulphony! Chioride. H. de Vries and T. A. Zuidhof 
Rec. Trav. chim., 70, 696 (Sept.Oct. 1051) 

This is obtained in 80°, yield by treating p-nitrothio 
phenol in acetic acid with chlorine saturated with water 
vapour. 
Studies in the Elbs Persulphate Oxidation. II 

Oxidation of a- and /-Naphthols and some 
Derivatives. K. B. Desai and 8. Sethna 
Indian Chem. Soe., 28, 213-217 April 1951) 

ion of a-naphthol, 2-acetyl-1-naphthol, 
l-hydroxy-2-naphthoic acid with potassium persulphate 
introduces a hydroxyl group into the 4-position Under 
similar conditions /-naphthol and 2-h#tiroxy-3-naphthow 
acid give 1:2-dihydroxy With 4°-methyl 
1:2-naphtho-a-pyrone and -methy! 2:1 -naphtho-a pyrone 
the hydroxyl group appears to go into the 6-position The 
Yields, except in the cases of a-naphthol and its derivatives, 
are very poor CHR 
Synthesis and Ultraviolet Absorption of }-Amino-5- 

1 P. E. Gagnon, B. Molin, and R. N 

Canadian J. Chem., 29, 843-847 (Oct. 1951) 

3-Amino-5-pyrazolones substituted in the 4-position are 

synthesised from substituted cyanoacetic esters, by forma 

tion of the corresponding acetohydrazides followed by 
ring closure 


and 


compounds 


C,H,-O-CO-CR' RECN 


NH, NH-CO-CR'R*CN 


H 
N 
Oc 
R'R'C “NH 
I 


Monosubstituted compounds (R' H; R* n-hexyl, 
n-heptyl, n-decyl, 2-ethyl-n-butyl, 2-ethyl-n-hexyl, 
hexyl, or a-naphthylmethyl) are prepared from the cor 
responding hydrazides with strong caustic soda. 4-Aceto 
hydrazido-3-amino-5-pyrazolone — and 4:4-disubstituted 
compounds (R! methy!, ethyl, n-propyl, n-butyl, 
and n-amy!) are prepared from disubstituted cyanocacetic 
esters and hydrazine hydrate. All! are sol. in water, acids, 
and alkalis, and insol. in ether and NaHCO, soln. All give 


cyclo 
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for the presence of « potential 
ferme chionde, and the amino group 
acd The ultraviolet absorption 
mn neutral and acide ethanol. The 
a haphthylmethyl 
stives give sumilar with an absorption max 
supporting formula TI with the eyehe double 
bomd om the 2:3. pestion The -aceto 
pyrascione has an absorption max of 
rter wavelength (ca. 24004.); the 

the postion A.J 


Reaction of Diazo Compounds with Bisalkyl - 
sulphonyimethanes. J. Hacker, Ree. Trav 
chim., 70, 733-737 (Sept.-Oct. 1951) 

Methylene dieulphones give with an excess of 
haze conn product (1), together with 
structure of which um 
A mechan for the formation of IT from I 

With « large excess of diazo compound a 
structure also obtamed 
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Studies on Coal-tar Colours. IX- Preparation, 
Purification, and Determination of DAC Yellow 
No. 7, D&C Orange No. 5, D&C Red No. 21, 
Tetrachlorofiuorescein, D&C Red No. 27, 
FD&C Red No. 3. M. Dolinsky and J. H. Jones 
J. Assocn. Off Chem, 34, 114-126 (1951) 
Chem. Aha, 9271 (25 Oct. 1951) 

The preparation an purification of these dyes are 
Analytical data obtamed on the purified dyes 
are given Spectrophotometrie ‘data obtained on dilute 
aqueous soln. of the dyes are provided as an aid in ther 
identification and analysim 
Azine Dyes from 1:2- and 3: 

2‘: Chaudhury and P, C 
Chem. Soe., 28. 175-178 


described 


Dutta J 

. 

2. (1) and (IT), 
obtamed from the corresponding thiols, have been con 
denaed with o-phenylenediamine, 2:3-diaminoquinoxolin, 
and 2:3-diammophenazine. The azine compounds obtained 
gave yellows to browns on wool 
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Dyes. 
Dutta and D. N. Chaudhury 
Sc, 28, 160-174 (April 1951) 
1.2-Phenanthra 2-ketodihydrothiophens (I: R « 
and the 3:4-compound (II: R H,), obtained from the 
corresponding phenanthrenethiols through their thio 
giveolhe acids, gave on oxidation the bis compounds 
ck I and IL respectively). Condensation with phen 
anthraquinone, sacenaphthaquinone, and isatin gave 
coloured compounds soluble un pyridine, ete. but insoluble 
in aqueous alkaline hydrosulphite solution 


RCcC—S8 
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COLOURING MATTERS 


in Benzene 
M. Wyman 
(Sept. 1051) 


Absorption Spectra of 

and Chioroform. Hrode and 

Bur. Stand. J. Rea, 47, 170-178 

Research Paper T2141 

The ultraviolet and visible absorption «pectra of eight 

purified thomdigo dyes are measured in benzene and 
chloroform soln. after prior exposure to light of varying 
wavelengths. The experimental absorption spectra are 
compared with the most probable calculated curves for 
each pair of ci and trans womers, anil an equilibrium 
indicated which uw affected by Uhumimation In general 
the first (long-wave) abeorption band of the cus form occurs 
at a shorter wavelength (ca. 60 my.) than that of the trans 
form, The spectra in chloroform are displaced to slightly 
longer wavelengths compared with benzene. Substituents 
in the 5. and 7-positions cause a bathochromuic shift in all 
CASe® Substituents in the 4. and 6. positions give a change 
in the shape of the absorption curves and a hypsochromi 
shift, possably owing to stronger conjugation with the 
negatively polarised oxygen atoms in the second excited 
state. The present paper is an extension of previous 
work (Wyman and Brode, J. Amer. Chem. Soc., 73, 1487 
(1951 A. J 
Studies in the Gpeiee Dye Series. XI 

Cyanines. G. 8. Brooker, G. H 
Van Dyke, E. Van 
White. J. Amer 
1951) 


The mero- 
Keyes, H 
Lare, G. Van 
Chem. Soc., 73, 


Sprague, K 
Zandt, and F. L 
5327-5332 (Nov 
Various methods are described for preparing 
eyanine dyes, i.e. dyes characterised by the 
resonance system 2 


mero 
amide 


« 
In these dyes the N and CO “ends” of the amide system 
are generally included in rings 


N MCC) 


although compounds having the CO end in an open chain 
system need not be excluded from the class. The dyes 
vary from almost colourless to greenish blue; many of 
them are strong photographic. sensitisers. Details are 
given of 32 syntheses. 


Mathematical Treatment of the Colour of the mero- 
Cyanine Dyes. W. T. Simpson. J. Amer. Chem 
Soc., 73, 5359-5363 (Nov. 1951) 

Long wavelength singlet-singlet electronic transition 
energies and intensities are calculated for the 
eyarunes by use of a valence-bond type method and an 
equivalent single-particle model. The characteristic shift 
to short wavelengths of absorption, with diminution of 
intensity, for non polar merocyanines in solventa of 
decreasing diélectric constant is obtained. An initial shift 
of absorption to long wavelengths is predicted to occur 
with the first decrease of dielectric constant, or what is 
équivalent, a negative Brooker deviation is predicted to 
oceur for unsymmetrical cyanines in which there is only 4 
slight defect in the symmetry of the extreme resonance 
structures. A qualitative understanding of these results 
is facilitated by use of perturbation theory in —— tion 
with the single particle anodel @. 


Colour and Constitution. X - Absorption of the 
meroCyanines. L. (i. 8. Brooker, G. H. Keyes, R. H. 
Sprague, R. H. Van Dyke, E. Van Lare, G. Van 
Zandt, F. L. White, H. W. J. Cressman, and 8S. G 
Dent. J. Amer. Chem. Soc., 73, 5332-5350 (Nov. 
1951) 

In @ merocyanine an additional double bond enters each 
of the two rings of the dye in the dipolar resonance with 

dye, stabilisation thus acquired may be low, 
any intermediate value. If such stabilisation is low, 
dye has low intrinsic polarity: it will show large Amax 
deviations in all solvents, and Jmax Will tend to shift to 
longer wavelengths with increasing polarity of the solvent, 
especially for the higher vinylogues of a@ series if 
stabilisation is moderate, the dye may show negligible 
deviation a a solvent of moderate polarity, e.g methanol, 
and Amex Will be relatively insensitive to change of 
solvent. If stabilisation is great, the dye has high 
intrinsic polarity, shows small deviations only in solvents 


mero 


Depending on the rings paired in the 
high, or of 
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of low polarity, and exhibits extraordinary shifts of Age, 

to shorter wavelengths with imcreasing polarity of the 

solvent, these shifts increasing with cham length 

Colour and Constitution. XI-- Anhydronium Bases 
of p-Hydroxystyryl as Solvent Polarity 
Indicators. |... G. 8. Brooker, G. H. Keyes, and 
D. W. Heseltine. J. Amer. Chem. Soc., 73, 5350 
5356 (Nov. 1951) 


Two exceedingly polar merocyanimes 


CH,N 


CH-CH 


H 
H,/\_8 
CCH CH 
H,\/‘N 
H, CH, 


for which the dipolar structures dominate even in pure 
pyridine solution, show such large shifts of 1,4, to shorter 
wavelengths on increasing the polarity of the solvent (by 
aiding water) that they can be used for the colorimetric 
determination of water in pyridine or vice versa. For each 
of a number of somewhat leas polar merocyanines, a charac- 
teristic change of direction in the absorption maximum- 
ayivent composition curve (of pyridine-water mixtures) 
occurs at a point where the extreme resonance structures 
are thought to be energetically equivalent. On one side of 
this point the uncharged structure dominates, whereas 
the dipolar structure dominates on the other C. O. C. 
Colour and Constitution. XII Abso of the 
Phthalones. 1. G. 8. Brooker and G. H. Keyes 
J. Amer. Chem. Soc., 73, 5356-5358 (Nov. 1951) 
The shift of Ay a, to shorter wavelengths shown by 
N-methylpyrophthalone- 


A 


Cc 


in passing from chloroform as solvent to water (Kuhn and 
Bar, Annalen, 516, 155 (1935) ) is characteristic of strongly 
polar merocyanines. The higher vinylogue of this com 
pound shows a larger shift in the same direction. The 
corresponding quinoline dyes also show these shifts, 
as do pyrophthalone and quinophthalone themselves 


Cc. ©. C. 
Phthalocyanine Pigments. I. 5. Paint, 21, 
402-406, 418 (Nov. 1951) 

A review of the development and uses of the phthalo- 
eyanine pigments 17 references. Cc. 
Chenfical Composition of the Red Eye Pigment of 

Drosophila melanogaster. ¥ .L.. Chan, H. Heymann, 
and C. W. Clancy. J. Amer. Chem. Soc., 73, 5448 
5449 (Nov, 1951) 

Lederer’s suggestion (Biol. Rev. Cambridge Phil. Soc., 
15, 273 (1940)) that these pigments are pterine 
derivatives receives confirmation. Cc. 0. C. 


Action of Light on Colouring Matters and their 
Oxidation. N.K. Dhar. Proc. Natl. Acad. Sei. India, 
ISA, 65-87 (1949): Chem. Abs., 45, 8897 (25 Oct. 
1951) 

Basic dyes usually contain many C and H atoms, behave 
as weak reducmg agents, and are oxidised by atmospheric 
O, especially in presence of light and so become faded. 
Generally they have smaller mol. wt. than acid dyes; the 
greater the mol. wt. of a dye, the greater its stability to 
photo-oxidation. Acid dyes contam more O than basic 
dyes and are not oxidised by O. as much as are basic dyes. 
Acid dyes in water exist as either finely divided insoluble 
particles or as colloidal aggregates, while basic dyes in 
aqueous solution are usually in molecular condition. 
Natural dyes contain more O than synthetic basic dyes, 
and resist photo-oxidation, especially when in the colloidal 
state or protected by other colloids. When fluorescent 
and non-fluorescent dyes in alcoholic and aqueous solu- 
tions are oxidised by O, or H,O, and FeSO, the glow 


Moll. 
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observed is much more pronounced with the fluorescent 
dyes. Fading of fluorescent dyes m not caused by their 
fluorescence but by photo-oxidation or photodecompos: 
tion A dye can fade because of photodecomposition, 
photo-oxidation by the air, or photoreduction by the fibre 
or mordant. Photosenstuing dyes act as marked absorbers 
of vimble hght and have a reducing action on silver halides; 
they are usually basic dyes. Photographic desensitisers are 
also good absorbents of light, but do 
halides. The desensitiaing effect i chiefly due to complete 
absorption of light by the desensitming dye, thus pre 
venting the light from reaching the mlver halide In the 
case of some desensitisers the absorbed light breaks up the 
desensitising molecules and us completely dissipated before 
it can reach the silver halide particles c.0.C. 

Review of Pigment 1950-51. W. M. Morgans 

Paint, 21, 397-401, 423 (Nov. 1951) 
A review concerned mainly with inorganic pigments 
96 references 
Ochry Clays, Boles, and Ochres. 
H. Rabaté. Trav. Peint., 4, (8), 62-63 (1948): Chem 
Absa., 48, 9277 (25 Oct. 1951) 

L’Aassociation francaise de Normalimation has adopted 
the following definitions— Earths — Natural mineral pig 
ments obtained by simple physical treatment of rocks, 
generally less bright than artifical pygmenta, composed 
for the greater part of iron oxide fixed on clayey matter. 
Ochrea— Natural mineral pigments, yellow or red, raw or 
calcined, composed of FesO, more or leas hydrated, fixed 
on a complex (badly defined) of SiO, and hydrated Al,O, 

c.3..¢ 
peg of Complex Ferric Ferrocyanide 
( Blue) by Potentiometric Method. A. K 
Bhattacharya and K. 8. Saxena. J. Indian Chem 
Soc., 28, 221-224 (April 1951) 

The composition of Prussian Blue determined by a 
potentiometnc method using a ferricyanide ferrocyanide 
electrode approximates to KFe{ Fe(CN),}, but is influenced 
by hydrolysis and adsorption 

PATENTS 
lylammonium Salts of Dye Acids. Allie! 
Chemical & Dye Corpn USP 2,555,603 

The cyclohexyleyclohexylammonium salts of dyes con 
taining one or more sulpho or carboxy! groups have better 
solubility in alcohol than the free dye acids; eg. the 
2-aminocyclohexyleyclohexane salt of Naphthol Green B 
(C1. 5) is insoluble in water and hydrocarbons but soluble 
in a'cohols. 
Pearl-effect Materials. BP 662,018 

Material suitable for imparting pearl effects to plastics 
is produced by stirring aqueous mercuric chloride into an 
aqueous alkali-metal phosphite at pH 5 %, filtering the 
precipitated minute crystals, and washing with water 
containing a substance which prevents agglomeration of 
the crystals, e.g. a protective colloid, a Ca salt of hydro 
lysed fish-scale protein, or an anionic wetting agent. Pearl 
essence is produced by giving the crystals a final rinse ina 
water-soluble organic liquid and suspending them before 
they are completely dry in a dilute solution of a thermo 
plastic derivative of cellulose cC.0.C 
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Wet-ground Mica. Anon. aint, 21, 407 411 
1951). 

An account of work recently done by a team of workers 
led by M. Kronstein at New York University. It deals 
infer alia with the use of wet-ground muoca as an extender 
in paints and resin-based coatings C.0.C, 
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Safety Ink. J. de Vries USP 2,555,474 
An ink which gives a well defined colour if attempts are 
made to bleach it with oxidising or reducing agentes 
consists of a mixture of | oz. aniline dye, e.g. Methylene 
Blue, Methyl! Violet, or Malachite Green, in | gal. water, 
1 oz. cobaltous chloride in | pint water, and | gal. of a 
sat. aq. soln. of benzidine dihydrochloride cC.0.€ 
Pol yl Acetate Emulsion Paints. Shawinigan 
Products Corpn BP 657,545 
Polyvinyl acetate emulsion paints, as prepared e.g. 
according to BP 615,723, show improved adhesion and 
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Polyvinyl § Resin Coatings for Metals. Hakelite Corpn 
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Baking Powder Silicate Contings. 
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Microscopical Investigation of the Swelling of Native, 
Bleached, or Nitrated Cellulosic Fibrils or 
Fibres. (). Mangenot and M. Raman Rev, Cytol 
Cytophysiol tales, ©, 1-83 (1942-3):. Chem. 
4§, 027 
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Paper Chromatography of Flax Fibre Polyuronide 
Hemicellulose. Whiting, Nature, 168, 833-834 
Now, 


hromeat 


parative vocdiue ‘ oft 


hemicellulose 
Xylowe, 
and traces of two 
of Jute Fibre with 
Gupta and H. J 
Sept. 1951) 
e progressively 


without 


eraphiy f thax fibre 


enee of arabinose, 


Progressive 


Delignification 
Chlorine Dioxide. \. I} 
Callow. J. Te ras4 

ermpt has 


beeen to rere 


re with hlorine 
« far as pomuble, the carbohydrate 
fibre structure The orginal 
nlem, 104%) ); 
ppered flask with chlorine 
24 br., and washed with 
leyradation products. The 
muditioned, the momwture 
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respectively is & progressive 


increase in lignin removal up to of 0-50 ClO,. 
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At 0-98 
removal 


CWO, variation of washing does not alter lignin 
Increasng ClO, conen. from 025 to 
of lignin removed. Alkaline and neutral 
sulphite wash liquors, although removing more lignin than 
moore hemucellulose, and use 
recommended Temperature of ClO, has «a 
marked effect on hgnin removal, and treatment at a con 
trolled temperature uw necessary to obtain reproducible 
results 

The modification of carbohydrate by drying to 105°« 
and by treatment with ClO, has been studied, and it has 
been found that both treatments have a small effect. Also 
the posminhty of resdual lgnin modified or of 
degradation products beang retained has been examined, 
and it is shown that partly delignified jute retains 
tenaciously of the bwulphite used for removing the 
Fairly satisfactory partial deligni- 
fications of jute can be made with dilute solutions of ClO,, 
though the lows in weight tends to be lower than the loss 
of lignin, and possible reactions of ClO, with the com 
ponents of jute have been studied in order to throw some 
light on this difference A.H 
Restoees Peripheral Membranes of Keratin Fibres. 

H. Mercer, C. H. Bamford, A. Elliott, and W. E 
Hanky Nature, 168, 824-825 (10 Nov. 1951) 

Claims by Alexander and Earland, and Happey, 
regarding the molation and constitution of a resistant wool 
membrane are criticised and discussed by Mercer. 
Bamford et alia contest Mercer's views. J. W. B, 
Structural Orientation in Cellulose Acetate 
rbhed 
arch 
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Db. R. Morey and E. V. Martin. 
J., 21, 607-620 (Sept. 1951) 

The relation of the structural orientation of cellulose 
acetate filamenta to the dichroism of adsorbed dyes has 
been studied X-Ray reflection data are used as standard, 
and the derivation of a method of computing the per- 
centage orentation from the density of the 002 ring is 
given. The method of determimation of orentation by 
means of dichroie dyes is detailed, and a list of experimental 
and commercial dyes is given, classified according to the 
degree of dichroim shown. The conditions of dyemg are 
shown to affect the observed dichroism. The percentage 
orientation as measured by dichroism is found to be less 
than that obtained from X-rays, indicating that the 
former takes amorphous material into account, A. B. 
Static Electrification of Nylon -- Reduction by 

Inhibitors. (:. W. Graham. Nature, 168, 871-872 
(17 Nov. 1951) 

Quantitative measurement of static on nylon is effected 
by rubbing a hank over three metal rods, the outer steel 
ones being earthed and the central one beimg of brass and 
connected to one terminal of a voltage-measuring device. 
Results are illustrated showing the effect of five different 
lubricants, twa types of curve being obtained. The smooth 
type shows vanation of charge with dielectric constant of 
hquid, water (high dielectric constant) being very effective 
in reducing static Surface-active agents give a periodic 
type of curve, though with the same overall trend as the 
smooth type. This is considered as due to the formation of 
molecular layers, with alternating orientation of dipoles 
giving corresponding reversal in sigo of electrical charge 
The most effective agents are those which combine (a) a 
dipole strong enough to limit the field due to nylon within 
several lavers of the surface and (4+) a degree of surface 
activity which allows random orientation at small amounts. 
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Copolymeric Linear Esters. Courtaulds. 660,583 
Fibre-forming esters are obtained by heating (a) a 
pound of formula 


in > 1; R' H or acyl; R* H or Alk of < 7), eg. 
iroxyethoxybenzou acid), and (4) a compound, of 


(R* = H or acyl; R* = H or Alk of > 7 C), e.g. p-acetoxy 


— 
| 
| 
Aes d 
Lik 
lit tuchied, in 
various cellulosic raye 
conditions, effeet on 
Pay 
hvclrolysate hows the 4 
4 vulactose, glucose, 
t! best 
\ 
4 


Feb. 1952 VII— DESIZING; SCOURING; 
benzo acid. The polyesters may be formed by inter- 
molecular condensation of ia) and (+) or by heating thu 
copolymeric ester with (@) or a polymer obtamed by auto 
comdensation of (a) w.a.c 
Polythioureas. BP 660,905 
The fibre-forming polythoureas obtained by treating 
CS, with « diamine H,N-(CH,), NH, 2) m aqueous 
emulsion have higher mtrinsx and are 
discoloured than the products of reaction in solution 
Ww.Gg.c 
wipe pi id Solvent for Acrylo- 
lymers. Monsanto BP 660.702 
NN le Copoiy namide is a good solvent for the 
copolymers of acrylonitrile (75-97°.), methacrylonitrile 
(18-2°.), and vinyl acetate (182°), and is useful in the 
wet spinning of synthetic fibres from these copolymers 
G.c 
Wet- Acrylonitrile Polymers 
mers. Dul 555, 300 
Polyacrylonitrle or copolymer « not 
acrylonitrile m dissolved m a high-boiling water-soluble 
solvent solution extruded into hot giyveerol; the 
resulting filaments are passed through a water dip and 
then wound If passage through hot 
giveerol may be interposed between the water dip and 
winding. The varn is then washed, dred, stretched, and 
heated in air. Because of quicker coagulation higher 
spinning tenmons can be used, and so yarn of higher 
tenacity formed 


Spinning Rubber Thread. 
BP 660,083 


Rubber thread formed by discharging under 
pressure a continuous stream of latex into the centre of a 
viscously tlowmg supporting and confining liquid stream 
whose central portion moves in the same direction and at 
substantially the same speed as the latex. The viscous 
liquid may be hot glveerol, which hardens the latex by the 
combined heat and dehydration to form 6 
continuous latex thread W.G.c 
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Synthetics in Cotton Detergency. H. L. Sanders 
J. M. Lambert Test. Research J., 21, 
(Sept. 1951). 

A mixture of phosphates, carboxymethy! cellulose, and 
synthetic detergents ms shown to wash cottons about as 
well as soap does. The mechaniam of the action of these 
additives i discussed, and it is concluded that it m 
probably due at least in part to adsorption of the phosphate 
ron, which modifies the charges on soil and fabre, and aleo 
to a mechanical blocking action of carboxymethy! cellulose 
at the fibre interstices A. B. 

Fluids removable by Scou > 
tustralian J. Appled Sev., 2, 200-204 
(1951): Chem. Abs., 45, 9199 (25 Oct. 1951) 

A satisfactory fluid consists of lanolin (4 parts), rosin (2), 
and stearic acid (1) emulsified in water with NH, stearate 
and Monolite Scarlet, Monastral Blue, or a lacquer black. 

c.0.C 

Dry Cleaning Processes. Fulton. Amer. lDycatuff 
Kep., @, P 730-P 742, P 744 (12 Nov. 1951) 

An account of dry cleaning processes, including problems 
involved, e.g. new materials, wet cleaning, mothproofing, 
and water repellency B, 


and 
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Progressive Delignification of Jute Fibre with Chlorine 
Thoxide (VI Pp 74). 


Vill— DYEING 
Fault in Direct-dyed Cotton Fabric. 
16, 493-495 (Sept. 1951) 

An unusual fault consisted of a number of small dark 
patches on the dyed pieces. After careful examination 
the grey pieces were found to contain smell particles of 
leather which had been trapped between the warp and weft 
during weaving. When the cloth was wet-processed the 
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BLEACHING Vill— DYEING 
leather dmuntegrated and released salte, which 
muxtify the colour of many direct dyes as 


Dyeing by the Vat Craft Method. 
Kavich. Tertd Praris, 6, 660-672 (Sept. 1951). 

priney ies are desenbed and the historecal 
development ws traced Indigosols are hydrolysed to their 
leuco forms by irradiation, and then oxidised to maoluble 

Presence of traces of senaitisers essential. 
details of plant used are given It claomed that uniform 
dyeing » obtamed with many types of fibre mixtures, since 
the method i# independent of the chemical nature of the 
substrate G 
Dyeing of Carpet Yarns. (©. Kitten. Tertil 6, 
676-679 (Sept. 1951) 

The paper claims to survey recent developments in this 
field. Machinery individual cases 
ie desenbed, and a critical diseusson of dyeing methods 
follows with «pecial reference to union materials. G. L 
Production and Dyeing of Coconut Varn. HH. Faltik. 

Tertd Praria, 6, 683-684 (Sept. 1051) 

Organ, production methods, and properties of coconut 
yarn are briefly Dyeing carried out in the 
unbleached state using basi direct, or biwsulphite 
solubiliwed dyes. The maternal m stated to be suitable 
for carpets and showmg momture 
resistance and ease of soil removal Gk. 
Dyeing of Perlon. W Velliand Textilber., 32, 

TSO (Oct. 1051) 

The most unportant classes of dyes for various textile 
fibres and the main chemical and physical properties of 
these fibres which are of significance im dyemg are given 
in tabular form The dyemng of ovlon and Perlon is 
discussed, and the effeet of acid treatment under varying 


conmdered sutable im 


deacribed 


acid, 


furnishings, 


Ender 


conditions on the tensile strength and elasticity of Perlon 
given 

Dynel Fabrics Dyeing and Wet Finishing. |. A 
40, &737-P 738, P 744 


Feild, 
(12 Nov. 1951) 

The sensitivity of 
nitrile copoly mer) cooling of hot 
dyebaths to avoid wrinkling or though high 
shrinkage in dyeing can be used to simulate wool felting. 
Above 205°r. the fibre delustred but may be 
relustred by raiming to 240°. for a short time or by boiling 
in 6°, sodium sulphate. Dyeing is best done at 205°r. or 
above. Acetate rayon dyes are dispersed with 1°, agent, 
and are usefully maintained thus by a high pH; a I-hr. 
boil us followed by scouring at lower temp. An intermediate 
sodium sulphate treatment assists exhaustion and main- 
tains lustre. Basic dyes are applied using acetic acid as 
assistant. Acid dyes are asmated either by p-phenyl- 
phenol at pH 6 or by using a cuprous salt, e.g. in stu from 
CuSO, and zine formaldehyde-sulphoxylate. Both may 
be used together for very heavy dyeings. Direct cotton 
dyes are applied by acid dyeing procedures, and work has 
also been done on applying soluble vat, vat, and pigment 
dyes. J. W. B, 
Dyeivg of Rhovyl. M inter, 16, 519-521 

(Oct. 1951) 

A large number of acetate rayon dyes of Continental 
manufacture have been examined for ther suitability for 
dyeing Rhovy! A list is given of 47 dyes which give good 
colour value on Rhovy! and have a fastness to light of at 
least 3-4. They are dyed in presence of Product ACS by 
the method described in 1§, 521 (1950). FLA. 

PATENTS 
Dyeing and Printing Cellulose Esters and 

BP 661,800 
en to-washing dyeings or prints are obtained with acid 
dyes on cellulose esters or ethers if to the dye liquor or 
printing paste there is added a volatile aliphatic carboxylic 
acid, an aliphatic hydroxylated compound, and 3 by 
weight of the liquor or paste of « thiocyanate, urea, 
thiourea, or guanidine. The dyed or printed material is 
dried at 40-50'c., washed with cold water, and finally 

soaped at 60°C. cC.0.C, 
Aqueous Pigment Lacquer 
BP ton OSS 
The cloth h., with an aqueous emulmon of a pig 


mented lacquer (the binder bemg not > 25°, of the 


imer. Lyeatuff Rep 


heat (vinyl chloride—aerylo- 


careful 


dynel 
necessitates: 


creasing, 


becomes 


Rampin. 


2 
| 
| 


IX PRINTING 


net < twiee the volume of the 
of a thermohardening evynthetu 
vapour not 


finally baked Cc 


and 

resin, and the 
28 mm. at 

oc 


emulson, 

copmating 

lacquer solvent having 

24°c¢.), dred, and 

Structural Onentation in Cellulose Acetate Filaments and 
the Liehrowm of Adsorbed Dye VI P 74) 


IX— PRINTING 
Influence of Chemical Constitution on Adsorption 
of Dyes by the Insoluble Part of Heat-dehydrated 
Gum Arabic. J. S&S. Behrana and C. 8. Narwani 
J. Indian Chem. Soc., 28% (May 1451) 
luble gum arabe (obtamed by heating gum arabic 
170°c.) irrevermbly adsorbs basic dyes, exchanging 
dye In presence of NaCl, however, 
dyes are the preferential 
of Na tons for Ca tons. Freundlich’s motherm 
in the of Malachite Green Acid dyes, 
exception of Congo Red in very dilute solutions, 


256 

Ina 
at 165 
Ca tons for baa 


the not adsorbed, owing 
exchange 
followed only 
with the 


are mot 


Cane 


adsorbed ( ih, 
PATENTS 

Backing Sheets for 
Amerecan Viscose Corpn 078 
Rapid transfer m obtamed if between filrn 
and the backing 
softening pomt h 
intermediate 


there an mtermediate coating of 
wher than that of the tranafer this 
beng non-transferable \ thermo 

ren om the non thermoplastic 
stage in a suitable material for such an inter- 
Mmehate coating 
Colour Photography. [ford BP 661,211 

Methods and material for obtaming corrected colour 
described Cc. 0. 


coating 
setting film forming 


insoluble 


images are 


Dyeing and Printing Cellulose Esters and Ethers Vill 
7h) 


Colourmg Cloth with 


VIE p. 75) 


X— SIZING AND FINISHING 


Urea Formaldehyde Resins Use of Alkaline 
Catalysts in Curing. Cagliard: 
Dyestu ff Hep., @, P 769-P 773 (26 Nov. 1951 

Experiments are described in which alkaline substances, 

NaHCO,, are 

hyde 

viheres to the 


Aqueous Pigment-Laequer Emul 


eons 


curing catalysts in 
treatments Although slightly 
finished material, both durable 

creasepr obtained J.W.B 
Uelioutns of Acetate Rayon sized with Linseed Oil. 
ar, Rayonne, 4, (7), (1948): Chem. Abs., 

72 (25 Oct. 1951) 
The yell compound pr 
of the NH, ther 
aculs formed by oxidation of the 
cormpour rmed by iuntermoler 
f these acida 


prevents thi yellowing 


Modification of Wool by 
Synthetic Polyamides. I 
polyamides. |). L. ©. Jackson 
21, 655-659 (Sept. 1951 

Phe effect of surface deposts of N-hydroxymethylpoly 
hexamethyleneadipamide on the felting shrinkage of wool 
ned The polymer not very 
nting felting shrinkage, it being necessary 
to apply the substituted polymer first and then hydrolyse 
it on the fibre \ deposit of approx. 3 by weight of 
polymer on the has been found to eluminate entirely 
felting shrinkage under the test conditions, The optimum 
degree of substitution of the polyamide for production of 
non-feltability is sunilar to that found for the N-methoxy- 

20-25 NH- groups substituted. 

A.B 

Modification of Wool with /-Propiolactone. The 
Chemistry of the Reaction. Il Effect on Rate 
and Degree of Felting. H. W. Jones and H. P. 
Lundgren. Tect. Research J., 21, 620-634 (Sept. 1951). 

f-Propiolactone, dimwolved in organic solvents or 
applied as the vapour, reacts with wool to give a product 


particularly as 


urew reain 
polyiner 


oting and stalulimation are 


formed by the action 
of the keto 
nl, or a quinonoid 
ular aldol 
Keeping the goods wrapped up 
&. 
Application of Linear 
N-Hydroxymethyl- 


Text. Research 


the air ane an enolic salt 


con 
densation « 


has been detern itself i= 


effective in preve 


fabri 


methyl! derivatives, i.e 


X— SIZING AN 


» FINISHING @ 


of greatly different chemical and physical properties, 
including @ marked alteration in felting properties, a some- 
what greater lustre, and « softer and whiter fibre. Investi- 
gation indicates that the reaction involves imuitial attach- 
ment at histidine, methionine, cystine, and lysine, and 
possibly glutamic acid, serine, and threonine. This initial 
reaction is probably followed by an “anchored” poly- 
Merisation at sites. The modified wools absorb 
much less water than untreated wool under the same 
conditions 

The effect of modification with /-propiolactone on 
the rate and degree of felting of loose wool is described. 
Maximum effect is obtained at 40-60%, by weight uptake 
of propiolactone. The dry felts from modified wool have 
a high degree of hardness, split resistance, and tensile 
strength, and the wet felts are softer and more pliable 
than untreated wool felts A.B. 


theme 


PATENTS 


Imparting Permanent! Crimp to Nylon Threads. 
L. A. Billion. BP 660.993 
Nylon yarn is crimped by twisting tightly, relaxing, 
heat setting, back-twisting to a small number of t.p.in., 
and finally treating with a hot swelling agent, «.g. treating 
in shghtly alkaline water at 80°C. for 30 min. This last 
operation may be carried out after the yarn has been 
made into fabric 


Laund: 
USP 2,555,561 


Fabric of high-tenacity saponified acetate rayon is 
rendered stronger and more resistant to laundering agents 
by treating it with an 8°. aqueous solution of NaOH at 
20°C. for 20 min. Cc. 0.C 


Treating Textiles with Condensates of Polyhydric 
Alcohols and Ketones with Aldehydes. Dan River 
Mills BP 661,376 

Starch methylol (obtained by treating starch with 
formaldehyde in presence of alkali) polymerises or con- 
denses with acetone methylol (obtained by treating acetone 
with formaldehyde in presence of alkali) to form a colour- 
less starch-formaldehyde copolymer or con- 
densate When is apphed to cellulosic 
textiles in presence of a mild alkaline catalyst, it reacts 
with the fibres to produce cellulose ethers. The effect 
produced by formation of ethers varies 
according to the components (and their proportions) in the 
condensate used, Thus maximum dimensional stability is 
obtained by use of | part by weight of starch methylol to 

3 parts of acetone methylol. cC.0.C. 

Improving & Adhesion of Rubber = Cellulosic 
Fibres. Callaway Mills Co P 2,555,304 

Better adhesion is obtained if the fibres are ie tre “ated 
with dialkyl esters of an aj-unsat. dicarboxylic acid, 

e.g. diethyl! maleate o. 


Producing I luble Coatings from Starch Ether- 
Carboxylic Acids and or Starch Ester-Carboxylic 
Acids. W. A. Scholten’s Chemische Fabrieken 

BP 661,278 
Insoluble coatings are obtained, e.g. on textiles, by 
producing in sifu a water-insoluble multivalent metal salt 
of a starch ether carboxylic acid and/or a starch ester 
carboxylic acid, e.g. by double decomposition of a solution 
of a salt of such an acid which dissolves or swells in water 
and of a solution of a multivalent metal salt. 
BP 661,277 
If « ferrous salt is used, it may be applied simul- 
taneously with the solution of the starch derivative. an 
insoluble ferric compound then being formed by oxidation. 


Celanese Corpn. of America 


acetone 
this condensate 


these cellulose 


Reduction by Inhibitors 


Static Electrification of Nylon 
(VI p. 74) 
Dynel Fabrics 


XIV— ANALYSIS; TESTING; APPARATUS 

Studies on Coal-tar Colours. IX— Preparation, Purifica- 
tion, and Determination of D&C Yellow No. 7, D&C 
Orange No. 5, D&C Red No. 21, Tetrachlorofiuorescein, 
D&C Red No. 27, and FD&C Red No.3 (IV p. 72). 

Colour and Constitution. XI— Anhydronium Bases of 
p-Hydroxystyryl Dyes as Solvent Polarity Indicators 
(IV ‘p. 73). 


Dyeing and Wet Finishing (VIII p. 75). 
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The rubbing fastness 
of Aridye Pigment Colours has 


been so improved by the use of the new Anti- 


Crocking Agent—DR.8020—that these colours can be 


used with advantage in a still wider range of styles. 


For details apply to:— 
TENNANTS TEXTILE CC * 
 RAVENHILL ROAD, BELFAST 


mee or to their Area Distributors 


Aridye Colours and the use thereof ore protected by British Patents Nos. 522941, 


523090. 524803, 552919. 561641, 561642, 631882 
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TOTALLY 

ENCLOSED 
‘PRESSURE 

DYEING 


SUITABLE FOR DYEING 
CONES AND CHEESES 
RAYON CAKES, WARPS & HANKS 
LOOSE COTTON & STAPLE FIBRE 
NARROW FABRICS Send for 
Catalogue 
T/E 419 


Lee » 2990.9 LEEDS 10 
ENGLAND 
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FORTHCOMING MEETINGS OF THE SOCIETY. continued 


LEEDS JUNIOR BRANCH 
All meetings to be held in the Colour Chemistry Lectur« 
Theatre, Leeds University, at 4 p.m. 
1952 
Tuesday 


\ Dr. F. L. Warburton (Wool Industries 
26th Feb 


Research Association) Colour Vision 


MANCHESTER JUNIOR BRANCH 
All meetings commence at 6.¥0 p.m 


1952 ‘ 

Lecturer from the Bleachers’ Association Ltd. 

Name later. Progress in Textile Bleaching 

Reynold’s Hall, College of Technology, 
chester 


ich Mar 


WEST RIDING SECTION 


All meetings held at the Great Northern Victona Hotel, 
Bradford, at 7.15 p.m. unless otherwise stated 


1952 


Thursday 


y Dr. A. S. C. Lawrence (Dept. of Chemustry 
28th Feb 


The University, Sheffield) Detergents (exact 
utle later 


T. Thorne Baker, Esq. (Director of Research, 
Dane & Co. Ltd.) Fluorescent Dyestuffs and 
the Application of Fluorescent Textiles 
Metropole Hotel, Leeds 

R. J. Hannay Esq., B.Sc, W.H 
Major Esq., M.A., and R. Pickin Esg 
Brotherton & Co. Ltd.) A New Method of 
pH Control in Dyeing and some observations on 
the Metachrome Process 


ANNUAL GENERAL MEETING 


Tuesday 
4th March 


Thursday 
13th March 


Thursday 
27th March 


MEMBERS AND JUNIOR MEMBERS 


Persons demrous of yorning the Society as Ordinary 


the General Secretary, o 


NEW MEMBERS 


Iireaks, J KR Breaks Ltd, Bolton Worst. 
KD 15) Littl Horton Lane, Bradford 
Favet, Ste D'bmpression sur Etoffes, Le Grand-Lemp- 
France 
tieach 4 Holcombe Road, Moorland Way 
Genoff, W., 10 Wilson Street, Derty 
Gidber, DA, 62 Austen Avenue, Forest Fields | 
Giedrich, John, 22 Bennett's Hill, Birmingham 2 
tiupta, K. Sen, Dryden Hostel, 19-21 Shakespeare 
tingham 
Karanck, 2 Kim Avenue, off Mansfield Koad 
Harrison H A. Associated Paper Mille Ltd 
Ltd Paper Mills, Horwieh, Lanes 
Joyer, A American Cyanamid Co, Caleo Chemical 
Bound Brook, NJ, t A 
Kling, Dr He Fetie hemie GmbH 
7. Germany 
Calico Dyeing & Printing Works, HL F 
Lalbaugh. Bombay, lodia 
Casilla 3505. Santiago. Chile, South America 
Narula. Ho Dryden Hostel, 19 2) Shakespeare Street, Nottingham 
Opie, Wo A. Fine Spinners & Doublers Lid. Research Dept, Kock 
Bank, Bollington, near Macclesfield 


Upton, Poole, Dorset 
Nottingham 
Street, Not 


Nottingham 
o Cooke & Nuttall 


Div 
Holt hansen 


Parel Chaw! 


Members or 


from the Honorary Secretary of any Neetion 


Members may obtam 
of the 


J ipplecation Forms from 
Sorvety 


A KB. 16 Bartield Drive 
LOL. Ltd, 39 rae de Bourse 
Meridian Ltd. Meridian W 


Yeadon, near Leeds 
Lyon (Rhowe) 
wks, Haydn Koad 


Vitkethily 

Kaoulx, Kene 

Koberteon, DD 
ham 

Sohwen, Dr. G 
tiermany 

Stead, W 11 Tewkesbury Avenue, Dav yhulie 

Ward. Roy, White Houw, 3 Frederick Street 
Leicestershire 


branes 
Notting 
Ludwigshafen a Rh, Kadieche Anilin- & Soda-Pabrik 
Lanes 
Magna 


Wigston 


NEW JUNIOR 


Apperiey, T 32 Cutler Road 
Kutterworth, J. F. Rostherne, 1 
hear Stockport 
Cleag. J. 15 Highfield Avenue 
J. G., 26 Denby Street. Manningham, Bradford 
Harley, A 204 Higham Common Road, Higham 
Ramadan 45 Keaker Street, Nottingham 
J 44 Gipton Wood Avenue, Leeds 
5 Dorset Terrace, Harehills Lane, Le 
Southiands, 2 Bowman Awenur 


Uplands, Stroud, 
Karlington Drive, 


Gireetiand, near Halifax 
near Harneles 


ds 


Huttershe 


Thompeon, J D 

Wilkinson, KR M 
HKradford 

Young, L. ¢ 


H) Chapel Lane, Headingley, Leeds 6 


ADDRESSES WANTED 


Breitfield, E., formerly of 16 Heathway Court, Childs Hill, Finchley 
Road, London NW3 

Justice, A., formerly of 35 Cumberland Avenue, Liverpool! 

Kulkarni, V. &., formerly of Kirparum Mehtas Street, Gapipura, Surat, 
India 

Leman, R_, formerly of 12 Ballerat Street, Levenshulme, Manchester 19 


Mroznik. J. §., formerty of 121 Glenfield Road, Leicester 


Presbury, J.. formerly of 7 
de Franca Pereira F. A., formerly 
Dt, Lisboa, Portugal 
. W., formerly of “Westwood”, 
near Leeds 
Srinivasan, V. (Dr), formerly of o Bangalore Woollen, Cotton and 
Silk Mills Co. Ltd. Bangalore City, South Ind 
Thitehener, C formerly of 20 Moorland Avenw 


Sparthfield Avenue, Rochdale 


of Rua Presidente Wilson, No 6-4 


Woodhead Koad, Stanningiey 


Levds 


Patents — 


LINCOLN'S INN FIELDS 
LONDON WC 2 
Holborn 2174 


W. P. THOMPSON & CO 


CHARTERED PATENT AGENTS 


— Trade Marks 


12 CHURCH STREET 
LIVERPOOL 
Roya! 3172 


Web 195 xx 
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CHAMELEONS CANT KEEP PACE — 


Synthetic dyes made from 
Staveley products give an over- 
whelming range of colours, 
which are moreover fast to 
light and will withstand modern 
washing conditions. 

The Staveley Iron & Chemical 
Company produces Benzole, 
Toluol, Aniline, Anthracene 
and Naphthalene which are but 
typical examples of the Staveley 
contribution to basic chemicals 
for industry, agriculture and 
public health. 


STAVELED cuewicars ror 


SULPHURIC ACID - CHLORINE - CAUSTIC SODA - SULPHATE OF AMMONIA - COAL TAR DERIVATIVES 


THE STAVELEY IRON & CHEMICAL CO. LTD. NR. CHESTERFIELD 


CHANGE OF ADDRESS 


The address of the General Offices of the 


| SOCIETY OF DYERS AND COLOURISTS 


will be 


DEAN HOUSE 
i9 PICCADILLY 


BRADFORD 
YORKSHIRE 


from Iith FEBRUARY 1952 
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SITUATIONS VACANT AND WANTED, Ete. 


Replies may be addressed “Box 


Society of Dyers and Colourists,"" Octan CHAMBERS, 


19 


Braprorp, Yorks., where all communications relating to these Advertisements, which are treated in strict confidence, 


should be addressed 


The Publications Committee is prepared to receive Advertisements relating to SITUATIONS VACANT, SITUATIONS 


WANTED, or MISCELLANEOUS ITEMS for insertion on this page of the Journal 


Advertusements of Situations Wanted are 


gratis to individual members, but must not exceed twenty-four words in length 


All inquiries relating to Advertisements in the Journal should be addressed to the General Secretary, The Society of 
Dyers and Colourists, Ockan CHAmsers, 19 PICCADILLY, BRaprorp, Yorks. 


SITUATIONS VACANT 


PPLICATIONS are invited from chemists of textile technodogiats 

for a sentot and progressive position tn the Textil: Department of a 
large Chemical Company in the South of England The person appointed 
will study problems related to the application of the Company's 
products to textile fibres Applicants should have a sound chemical 
and textile education and capertence. evidenced by a good academic 
qualification and somr year research in the textile of related fetds 

he initial salary will be commensurate with the qualifications and 
experience of the successful candidate The Company operates « 
Pension Schetne Apply in writing to Box V547 
W ANTED A first-class Foreman Dyer for large dyeing concern in 

Co Antrim, XN. Ireland, with experience in the vat dyeing of cx 
Must be « good Technician and 
the Patented Molten Metal Box 
in strict confidence to 


by the plament padding method 
qualified to train for the control of 
of dyeing Apply 


FANTED A 
Antrim, “N.Ireland 

to train for the control 
Hex method of dyeing 


EBANON. WANTED. for important new firm. Beirut area 
Technician-Dyer and Finisher capable of establishing processes on 
eotton pleee goads Good terms will be offered Applications will be 
treated in striet confidence Hea 


MPERIAL CHEMICAL INDUSTRIEKS 

Division, has vacan in the Dyehouse Laboratories for Technical 
(Mficers and Assistant Technical Offieers for interesting work on new 
fibres of the polyester and polyamide ty pes mw work is varied, ranging 
from the characterisation and measurement of physical and mechanical 
properties to technological appraisal and development af new fibres 
Minimum qualifications for Technical Officer posts 2nd Class Hon» 
of equivalent. Age 25.35. Salaries aceording te age. experience 
end qualifleations Applications in writing te Staff Dept. 
House, Blackley, Manchester Kef: FIBRES 


KAD DYER required for mecdte sized Woollen Manufacturing 

Plant. the posit carries a salary. and <uperannuation 
«heme i* in operation those with «a thureugh knowledge and 
practical experience of the dyeing of piece gomis and raw materials of 
the trade would be considered Applications in writing, giving details 
of previous experience, age, ete. should be addressed to “Head Dyer” 
© © Armitage and Norton, Station Street Buildings, Huddersfield 


dyeworks situated in mid 
qualified in colour chemistry 
Patented Molten Metal 
Box 


Technician for piece 
Must be well 
f processing on the 
Apply ih etrict confidence to 


LIMITED, Dyestuffs 


curtauhds Limited require a Senior 
Dyehouse Laboratory for 
know uired 


THOHNOLOGIST 
bor Assistant in ite Coventry 
and development work Theoretical 

andard in textile technology of pure bat must be 

combined with practical experience in « dychouse laboratory and 
works Post entailk work in new fields and «taff Age 
preferred 0 35 Candidates should write for a detailed form of 
application to the Personnel Department, Courtaulds Limited, 16 St 
London, EC 1 queting the reference number D7 


NOTTINGHAM AND DISTRICT TECHNICAL COLLEGE 
SHAKESPEARE STREET, NOTTINGHAM 
Principal Baker PHD AMICR AMIME 
APPis ATIONS are invited for the following full-time poet 

LECTURER IN DYRING AND FINISHING Applicants should 
have graduate nt qualifications and should have a sound 
knowledge of 4 of Chemistry A knowledge of Hosiery 
Dyeing and Finishing will be an advantagr 

The <alary will be that of Lecturer according t 
Technical Seale (C000 25 £1,000 pa) 

Forms of application together with further particulars may be 
obtained from the Registrar, Nottingham Ih«trict Technical College 
te whom completed forms should be returned not later than 15th 
March 1952 

F Stephenson, Clerk to the Joint 

EATILE CHEMIST Good degree of 

Young, requ immediately salary 
superar thon Apply in writing t 
elation. Glaisdale Drive. Kilberough, Nottingham 

FOREMAN DYER wanted (age 30 to 35 years), with full experioner 

of dyeing Cotten, Spun Rayon and Linen Piece Goods in Vat, Sulphur 
and Direct Colours Apply with detail of experience and salary 
expected to Hox V552 


SITUATIONS WANTED 


EX TILE CHEMIST (30) desires « 
Dyestaff Manufacturers and Users 
Dyes, Chemicals City and Guilds West Riding preferred 


MISCELLANEOUS 


of bound volume on Symposium on Fibrous 
ow Box Mean 


the Hurnham 


Education Committee 

equivalent, good analyst 
per 

Lave Research 


hanger 14 years’ experience with 
Accustomed to testing Material+ 
Hox W558 


ANTED— 


Review of Textile Progress 


Volume 2 


Compiled and published jointly by the Textile Institute 
and the Society of Dyers and Colourists 


J] HALL 
ARCS BSc 


The Textile Institute and the Society of Dyers 


C J W HOOPER 
Pu.D D.LC ARCS 


and Colourists have jointly published 


a Review of Textile Progress, Volume 2 relating particularly to the year 1950. There 
are 25 contributors in the Review and the authors are experts in the various sections 
for which they are responsible 


£1 5s 


Od 


(A few copies of Vol. 1, the 1949 issue, are still available, price £1 Os Od) 
Post free from 


THE TEXTILE INSTITUTE 


10 Brackrriars Street MANCHESTER 3 


Telephone BLAckfriars 1457/8 


| 
| 
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DYESTUFFS - ULTRAMARINES 


DURA BEAU HOSIERY FINISHES 
TEXTILE AUXILIARY PRODUCTS AND FINISHES 


T. SAVILLE WHITTLE LTD 


Telephone Central 6667 (twe lines) Telegrems SENILINA MANCHESTER 


STANDARD CLOTHS FOR FASTNESS TESTING 
| | AS RECOMMENDED IN 


Yecond Reportof the Tests Committee 


are now available for 
Assessing Degree of Staining 


Cost 
Type Width per yard 
in, 
Cotton 33 8 
Wool 
Viscose Rayon 37 


Cellulose Acetate Rayon % 


Copies of the Report available at 1s 6d each 
Orders should be addressed to 


: THE SOCIETY OF DYERS AND COLOURISTS 
19 PICCADILLY BRADFORD Yorkshire 


NOW AVAILABLE 


THE THEORY AND PRACTICE OF WOOL DYEING 


SECOND EDITION - 231 pages (illustrated) 
by 


CL BIRD M.Sc F.R.I.C 


Lecturer in Dyeing at The University of Leeds 


price 15/- post tree 


Orders should be forwarded together with remittance to 


THE SOCIETY OF DYERS AND COLOURISTS 19 PICCADILLY BRADFORD YORKSHIRE 
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This strating one of the new 
Briti Research Laboratories, shows _ 
ex use r Laboratory Stir 


Problems whether they arise in ‘oe Laboratory 


or on the Plant 
Have you had a copy of our new brochure No. 
287 describing the full range of Kestner Stirrers 
and Mixers’ 
KESTNER EVAPORATOR & ENGINEERING CO LTD 
5 GROSVENOR GARDENS LONDON 


AMOA CHEMICAL 


HINCKLEY LEICESTERSHIRE 


EMULSIFIERS - EMULSIONS READY FOR USE 
WETTING AGENTS - SIZING ASSISTANTS 
SOLUBLE WAXES - SULPHATED FATTY ALCOHOLS 
DULLING AGENTS - WINDING AND KNITTING OILS 
DETERGENTS + SOFTENING AGENTS 


SAMPLES AND LITERATURE AVAILABLE 


\ \: x \ 7 \ 
r 
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is the safest and most reliable bleaching agent for all fibres. An excellent 
standard of whiteness 1s ensured and the possibility of tendering is reduced. 
Laporte Hydrogen Peroxide is available in all strengths and is fully accepted 
throughout the textile industries as a product of the highest quality. 

Our Sales Service and Development Department will be pleased to advise 
on the use of Hydrogen Peroxide for your bleaching problem. 


LAPORTE 


LAPORTE CHEMICALSLTD.,LUTON. 


Telephone Lurene 4190 Telegrams Laporte 


ESTABLISHED 1877 


We have been Manufacturing 


DYESTUFFS 


for more than Seventy Years! 


Why not avail yourself of our long 


experience—it is freely at 


your disposal ? 


HOUNSLOW MIDDLESEX 


- ‘ 
1 

N 

HOUNSLOW 

| 


Sovatex ensures the removal of mineral oi! and difficult 
to clear soiling matter in every fabric cleansing process. 


STANDARD 
CHEMICAL 
COMPANY 


CHAS. FORTH @ SON 


LIMITED 
CHEMICALS DYESTUFFS 


NEW BASFORD 
Code ABC Sth Edition NOTTINGHAM ; 
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Aniline & Chemical 
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IMPORTERS FROM 
GERMANY 


of 
Bases _Saalts 
Rapid - Fast- Colours 
Rapidogens Rapidazols etc 
Stable Solubilized Vat Range 
Vat Dyestuffs Pigments etc 


AUXILIARIES 


FULL PARTICULARS FROM 


BERNARD KEEGAN LIMITED 


164 GARNETT STREET BRADFORD 


Telephone 26717 (3 lines) Telegrams CHEMDYE BRADFORD 


Quality Dyes and Products 


Have YOU had samples of the recent 
additions to our ranges of products? 

Monochrome Fiavine R 

Superian Astroil B 

Paradone Brilliant Orange GR New Double Paste 


If not, contact Sales Department — 


L B HOLLIDAY & Co LTD sunoersrievo 
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( COURTAUL 


THE FIXING AGENT 
for 


DIRECT DYES 
on 


ALL CELLULOSIC MATERIALS 


The 
SAMPLES AND 
INFORMATION FROM HEXORAN CO LTD 
SOLE SELLING AGENTS Unity Works Belper Derbyshire 
in GREAT BRITAIN & EIRE Tetphase Belper 47 


Telegrams PROGRESS BELPER 


Brilliant Avirols 


(ANION ACTIVE FINISHING AGENTS) 


FOR A PERFECT HANDLE 
ON SPUN RAYON FABRICS 


No adverse effect on dyed shades 


THE GARDINOL CHEMICAL CO LTD MILNSBRIDGE HUDDERSFIELD 
Telephone MILNSBRIDGE 287 


| 

| 
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COLNE 


DYE & CHEMICAL CO. DID, 


BISMARCK BROWN R end Y NIGROSINE (Spirit Seluble Wa 

Cone. and Base NIGROSINE BASE INK 
PURE CHRYSOUDINE Y D and BASIC MAGENTA INK 

RD and Base ROSANILINE BASE SPIRIT BLUE 
INDULINE (Water Soluble) ACID MAGENTA Ceac. INDIGO CARMINE C V Ex. 
INDULINE (Spirit Soluble) PURE SOL. BLUE Cone. LAUNDRY BLUES 
INDULINE BASE PURE SOL. BLUE 3B Cone. METACHROME MORDANT 
NIGROSINE Weter Soluble) SOLUBLE BLUE Conc. 

Also full range of ACID, BASIC, DIRECT end CHROME COLOURS 
Semple: aad Prices will be forwarded on application 


MILNSBRIDGE,HUDDERSFIELD. 


ATER BLUE R Com 
BL and B 
BL 


UE N 
UE SPECIAL 
BL 


AS USED IN THE PRINCIPAL BLEACHERIES OF THE WORLD 
SHADING BLUES ; CLOTH SOFTENERS 
CLOTH FILLERS ; CLOTH GLAZES 

MOVOL Stain Remover 


Send for Samples and Prices to Manufacturers REPUTATION 


Wm EDGE & SONS LTD BOLTON 


JN, 614 


Telephone Dudley Hill 253 & 254 (Privece Branch Exchange) Telegrams BISULPHITE BRADFORD 


JB WILKINSON (CHEMICALS) LT D 
SODIUM HYDROSULPHITE POWDER 


ANd CHEMICALS Srancnes of tne Textile Industry 


DUDLEY HILL CHEMICAL WORKS BRADFORD 
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BROWN & FORTH 


LIMITED 


FOUNDED 1890 


Sole UK Distributors 


DYESTUFFS 


AND 


INTERMEDIATES 
A T ind what you by 


meddles wtth=o. Barclay’ s E! Du Pont de Nemours 


grandson seeing something at Higgins’ & Co (Inc) USA 


lectures which pleased, was induced to || #1117 EUSTON ROAD 118 CHORLTON ROAD 
LONDON NWI MANCHESTER IS 


purchase a piece of Phosphorus, this EUS 5101-5 MOS 1347-8 


carefully closed in paper he carried in 


his breeches pocket, till it suddenly in- 


flamed and burnt his thigh so terribl; 
that he has been in danger of losing life 
or limb but is now said to be in a 


fair way.” 


Robert Howard's caution to his 
son Luke, the young pharmacist’s 
apprentice who later founded the firm 
of Howards, did not go unheeded. 
Luke Howard became a respected 
business man—-a dependable and 
careful chemist. Today, over a cen- 
tury and a half later the firm of 
Howards is still recognised for par- 
ticular care in the manufacture of 
technical chemicals. 


Technical Chemicals by 


7 
HOWARDS OF ILFORD | 7 ORMAN EVANS & RAIS {TD 


Telephone » (ord 3333 Telegrams Quinology, Hford Ni 


Tew re 
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| FOR THE 
| OF GELATINE $\ | 
| FROM FABRICS | 
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WOW AVAILABLE 
SECOND EDITION REVISED AND ENLARGED 


IDENTIFICATION OF 
DYES ON TEXTILE 
FIBRES 


All technical problems and 
given prompt attention DETECTION OF METALS IN 


Agents Po FIBROUS MATERIALS, DYES, 
F. Brayshaw & Son ( AND ORGANIC PIGMENTS 
Junction Mills 
Laisterdyke by 
Bradford ELLIS CLAYTON F.R.LC 
Thos. Hunter & Sons 
35-37 Boyne Square Price 10/6 net 


Belfast 


Orders together with remittance should be 
sent to the 


GENERAL SECRETARY 
ALCOCK (PERoxipe) LTD THE SOCIETY OF DYERS AND COLOURISTS 
LUTON BEDS 19 PICCADILLY BRADFORD 


Telephone Telegrams 
Luton 4900 PEROXIDE LUTON 


MANUTEX 


the ideal thickener for textile printing pastes 


A UNIFORM PRODUCT 
SOLUTIONS MADE WITHOUT BOTLING . SIEVING OF SOLUTIONS UNNECESSARY 
PASILY WASHED OFF LEAVING SOFT HANDIE 
EXCELLENT COLOUR AND PENETRATION 
VISCOSITY AND FLOW CHARACTERISTICS CAN BE VARIED OVER A WIDE RANGI 


Wanuters con be used in most styles of priming and full technical data 


with formulae and sample: will be sent on request 


ALGINATE INDUSTRIES 


LIMITED 
Walter House, Bedford Street, Strand. London, W.C.> 
rFLEPHONE: TEMPLE BAR 


HYDROGEN PEROXIO | 
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Notice to Authors of Papers 


The MSS. of all papers communicated to or read before the Society become the 


The number of figures and graphs should be kept as 
should be presented in the form of either tables or 


should be ruled and inked more heavily than 

latter should not be close together as in ordinary graph paper. 

points should always be given, and where several graphs appear in a single 

clear means of differentiation must be adopted. All numbers and legends are 
set up in type by the printer, and authors should therefore indicate them 
lightly in pencil. { 


Twenty-five free copies of a reprint are supplied to the author of an original 
paper published in the Journal, or fifty free copies are supplied when there are 
two or more authors, and a further number may be purchased from the Society 
at the rates given below. 


REPRINTS OF LECTURES AND COMMUNICATIONS - 
Reprints of all lectures and communications are available after publication to 
members and non-members of the Society. The charges (postage included) are 
as follows— Single copies 2s. 6d. each; per dozen copies up to and including 8 
pages, 12s. 6d., and for papers occupying more than 8 pages of the Journal, 17s. 
Orders should be addressed to ‘The Society of Dyers and Colourists, 19 
Piccadilly, Bradford’’. They can be accepted only if accompanied by remittance 
and if received immediately after publication of the paper. 


Feb. 1962 
property of the Society. They should be addressed to the Editor, Society of 
Dyers and Colourists, !9 Piccadilly, Bradford. Authors must not allow their 
papers to be published elsewhere before they have appeared in the Society's 
Journal. Should prior publication take place without the sanction of the Pub- 
lications Committee, the paper will be printed only as an abstract or summary. 

Manuscripts submitted for publication in the Journal should be typewritten ‘ 
(double spacing) on good-quality paper, using one side of the paper only and 
leaving a margin at least | in. wide on the left-hand side. The time taken in 
refereeing papers (both lectures and communications) will be reduced to a . 
minimum when authors submit two copies of the typescript. ‘ 
in view of the high costs of publication, it is essential that authors should be 
as concise as possible. When experimental procedure has already been pub- 7 
lished, a literature reference tc the paper containing the details is sufficient, 
whilst well known experimental methods should be described very briefly. ‘s 
Introductory paragraphs describing the aims of the investigation and the : 
method of attack are desirable, and should be followed by the experimental : 
results and their discussion. There should be a brief summary for insertion 
at the beginning of the paper. References to the literature should : 
be numbered consecutively, using superscript numbers without brackets “Ae 
immediately following the text words or author's name to which they refer. ~ 
The list of references should be given at the end of the manuscript and the 
abbreviations used should be, as far as possible, those given in the “‘List of 
Periodicals Abstracted’’ included at the end of the index to the preceding fe 
year's Journal. Reference numbers in this list should be neither enclosed in ‘ 
brackets nor followed by full-stops. As far as possible throughout the manu- 
script the abbreviations listed in the Jan. 1950 issue (p. 54) should be used. ms 
Tables should be numbered consecutively in Roman numerals and Figures in 
Arabic numerals. 
not both. Drawings 

should be carefully prepared, preferably in Indian ink, on plain white drawing ; 
paper or, preferably, Bristol board. in graphs, the frame and actual curves 
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PRESSURE DYEING 
AND BLEACHING 


A universal dyeing and 
bleaching apparatus to 


take cones, cheeses, 
, loose materia] or 
card sliver. 


QUICK DELIVERY 
GIVEN 


QUICK DRYING 
Drying apparatus to give con- 
trolled drying in up to 1} hours. 
ECONOMIC PRODUCTION BY 
LABOUR-SAVING MACHINERY 


Represented by 
JOHN GODRICH 22 Bennett's Hill BIRMINGHAM 
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